; e3eDAD~68TWE@/ol t age Measuring Method, Electrical Test Method and
Appar at us) Sem conductor Devi ce manufacturing Method and Device Substrate
Manuf act uri ng Met hod BACKGROUND OF THE | NVENTI ON *159159" 5 | . Techni cal
Field of the Invention ~a~2" The present invention relates to a voltage
measuring nmethod for reading a value of a voltage applied to a pixel
el ectrode by opdecltigegMeasnring Méethogl, Ed¢ctripak T estse thyd andehpparadust or
device) and to a nethod for conducting a test as to whether a pixel region
nornal | y oper at @emironsbictoy DesicegmanafacitiagdMetasliand P adcerSubedate
Particularly, the invention relates to a non-contact voltage neasuring
met hod and el ectrical test nmethoMammdcnomgdthotd el ectrical test
apparatus using the sanme. The invention also relates to a nmanuf
met hod for a sem conductor device including a test process usi ngm\um \mmmm“\“\
met hod) and to a sem conductor device manufactured by the use of t & 50150
sem conduct or devi ce 15 maBACGKOROUYDE@MIHE RNVENTHKONe, the i nventi on
relates CO a manfacturing i nmethod for a device substrate including a test
process by using the test method. Meanwhile) the invention rel i
OLED panel having an organic light emtting device (OLED) seal wwﬂmmm
t he substr atlél'archiealddeldrofrtbatieventian a vol t age neasuring nmethod o[ Madi ng
L . . G 2
a value of a voltage applied to the pixel 20 el ectrode by-operating e
pi xel prior to fldrenpregeriliERehtandelcesaoneyvbhdgd orcatestd ngrhsd for wheiden t he
pi xel region normally operates or not by using the voltage nmeasuring
met hod. Par vahuel af hyjoltdye dppliedttoon pisdlatlesrade by mpeeainigencleloéaheipmixtlest
met hod and to a noncoritact electric test apparatus using the sanme. In the
descri pti onpotsesse@yy pangondoomt eldvige indioo h@GethotlHer tokdudting) aidésngsto  a
controller is referred to as an OLED nodul e. Meanwhile) the OLED panel and
the OLED noédieehar 2 piefleegied waniadiktdpeehigs oo s by ldighthervlthpamaeuiing.
2.Description of the Related Art Recently) the technology for form ng TFTs
on a suhst r adethbds Pmtikelirly, bhadwaenced. relhes deveal@posniachaslthgemysodagded
for the application to the active matrix electronic display. Particularly)
the TFT usi agthodhahdelddraed cédclme dhad, andhgh coneld-chicteet] teabipbhtarug edhd ed
also nobility) than that of the TFT using an anorphous silicon film hence
enabl i ng hi g spaed ofidcath@htidoondeauentdsy tot hemaantacolriod plexabd, for a
conventionally done by a drive circuit provided outside the substrate, can
be 10 made edmiofiduy®rcddveel Ind@tinBdh ait phecesameinguibet teat exdbotihangicoed s.
Wth such an active-matrix el ectronic display, various nerits are avail able
i ncl udi ng neabicaatiue ®rcdstice euaithiredbgcticonse ofi $pl amgoadut edudévion,
yield i nprovenent and throughput reduction by fabricating various circuits
and el emgnt goemfidiariaamee isdst FatrRernidre Cth@ g ionercdd tes k6 aninandfaepliays
studi es have actijvely made on the active matrix light-emtting device

havi ng | i ghtreehbd fdrnodeliessilistragd ifdliling aThe (PoER) bypentaheaust mettend.t
light) is high in visibility) optimal in thickness reduction because of not

requiring a backidagithiRs thieiaveha6n rélateddcinl dn0OLEE parsd] dlaviosdl @gahilcdighe) and
limtless inits view ng angle. Consequently) the light-emtting

emitting device (OLED) sealed between the substrate and a cover member, to a

voltage measuring method for reading a value of a voltage applied to the pixel

20 electrode by-operating the pixel prior to forming OLEDs, and to a method for

testing as to whether the pixel region normally operates or not by using the voltage

measuring method. Particularly, the invention relates to a noncontact electric test
method and to a noncontact electric test apparatus using the same.

In the description, the OLED panel mounted with an IC or the like including
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20 devices using OLEDs has drawn attentions as di splay devices replacing
the CRTs and LCDs. The A ED has a | ayer containing an organi ¢ conpound
(organic light emtting material) to obtain electrol um nescence caused by
applying an electric field (hereinafter) described as organic
light-emtting |layer), an anode |ayer _and a cathode 25 [ayer. In the

descri pti ord cenwplien isyeferisddpigan QhEmedulee Meaowhidadtheh@LER padel and  of
an OLED is defined as an organic light-emtting |layer. The organic

| i ght - eni t t thedOLE{Emodnéd wersfermir@%@teiwly ta ab adightemitinandeviayer) a hol e
injection layer) an electron injection layer) a hole transport |ayer and an
el ectron transport |ayer. The el ectrol um nescence on organi c conpound

i ncludes light em ssion (fluorescence) 5 of upon returning froma ringlet
exci t ati on sD&seriptéon hethyr Boladeddat e and i ght emni ssion (phosphorescence)

of upon returning froma triplet excitation state to the ground state. The
organi ¢ |i ght - eRecenitlyg thayechaelogy domfeuingdEFEs iwr at sbstae has headkedlyi ght )
noi sture) oxygen and the like. In manufacturing an active-matrix |ight

em ttingd 1(}1«%/@17&@@, Tbemievallopme@musbmpﬂ(mcdmfg faf the apdioatiog to the active-

i nterconnections and TFTs in a pixel region at conparatively high process

t enper at ur enarizt tlecraniefdisplay.i Rartiputarbys she Aftlensifga pohygiliche fOrEDs)a high
substrate having the OLEDs (lC]_ED panel ) and a cover nenber are bonded

t oget her i rfiecdd redffenemohdity (clledpboenohinOitEDs thay dfitke TF Tousisg aramiorplama t hen
seal ed (packaged) by a seal nenber or the like. After enhancing hernetical
seal abi | i t ysiligoratilm,cbess: aiahliaghaghspeat opémtionk elonseconndgt dre (FRE)! GAB or
the like) is attached‘to allow-the connection of between the terninal

ext ended f rprels@rekanentlly doncby zdiives cironinpobvided dversids ube sulsstve tad ndre
external signal termnal. Thus, an active-matrix light-emtting device is
20 conpl@®t edadd ontahdrivactiraet fatreidbor thphdanemsubisimage akeshieqexelshe vol t age
applied froma pair of electrodes of the OLED to the organic light-emtting
| ayer is contrdWiddsinh thecTiFE-mamixi electronicedigplapi welous Coedesqarentvaylablehen
there is a point a certain trouble occurs (faulty point) ) e.g. the TFT
possessed hpchkienginxaiufaegiro codoesdumator, urlet dromic 2display asiawir¢ dic tielng ngelt] or
the interconnection is disconnectecl or shortcircuited a predeterm ned

vol t age caringirobemeappdricedhrbaeiifhe rat@sioindylfalghdat@@gvhtivngeikayierand clepessessed
by the OLED. In such a case, the pixel cannot make display at a desired
tonal | evelon the dafee addstrdee.matri x liquid crystal display placed under nass
production prior to the active-matrix light-emtting device,

i nt er compect i ordf amdng ks chicerdric UBGITs, studiephret acwgilpmbkf @i ehcomglet i ng
a liquid crystal display by filling a l.iquid crystal between a panel having
a pi xel reghamixlighuidiceiny slealce fanelg ligndemitsinp etanadas b&aOIOgDsa count er

el ectrode. Thereafter, charge is stored on the capacitor possessed by each
pi xel . By measUFha@LENR spontantond tocdnait gh s Higlpincakibbity piptehaliashisknesst est
is conducted as to whether there is a defect in the pixel region or not. 10
However) thedhidd becadsti sfonctesicaiging a bavkjighaassqiias] imohediquat erybEls cm
each pixel. There is a case that one of the el ectrodes of the OLED (pi xel

el ectrode) dispday ((€COpaR] limiclas i ronkedhednglogEldmequdntlyydic higle-dihitringn
this case) even by neasuring the amount of the charge stored on the

capaci tz) delvides udintf OLEDs Hag drewh dsteetdons aodispdiy ddhecs replaairtefhecCRITB t he

i nt erconnections between the capacitors and 15 pi xel electrodes and in all
the TFTs. Madnv®@Dse) when the OLED panel before attached with a connector
is tested for electric operation) there is a need to use a fine pin (probe)
on the term nalTly OIEPr hanaekyéobonfaiting 2l Beyraneonipourrid éorghoicf light-
current or apply voltage. However, the direct use of a probe on the

i nt er conneghiifin®mhatcefal) walbrainghic reAdusen0ercd daave by dppdyinpheekomieficldon or
termnal to produce fine dust. The dust caused in the test process

unf avor abl yheinatd, dadsibed s dreweic lighe eyiighn layer), e asiwds kdeemd pradeslses.
The actual display nade on a conpleted light-emtting device nakes it

possi bl t gaeninh tie WaRtipeion] beire ldyer préled@tbe wieenahe allodevad fhé¢ bathedes a
necessity) for even 25 an OLED panel actually not provided as a product) to
conplete as a light-emtting device by fprm ng OLEDs, packagi ng and
attaching connectors in order to 4



discrimnate it fromthe normal product. In the case the OLED panel is
defective) it is inpossible to suppress tinme and cost because of the

wast eful ness in the OLED form ng process) packagi ng process and connect or
attaching process. Meanwhile) where a nulti-dividable substrate is used to

onm SLED BEDE e S 08 o R A PO R RSB GR e

view of the foregoing problem it is a.problemof the present invention to
establ i sh %“Ef‘b@‘f‘a‘ibgc‘fj%%”?kﬁ%@#&%‘t‘(‘ﬁ‘é‘?‘é YRR Nl PFEHO B Han s T pabl e
of confirmng_as Ho Mhetge Ehete iﬁ a troubl e generated on ap .
i nt erconneb‘f’?f)ﬁﬁorbraﬁ‘f‘—;’r 49 0[ n AR aYtggf‘B# PhEGL W HANSP glager.  The

ice, toward the nass u active-patrix

light-emttjn ev r oduct i on. of
11 gt - om ¢ EleRgoltiES i PhBRoTTaeo e Btk Rl B i dflbacknc)
hereinafter, nerely test. apparatus) using the test nethod. Furthernore,
T adpr Bhiueytioni el BBy EE kartadd: il Hcrher T R e oA 1B
process for_a lig&%ég itting device wthout %he nec§ssit to use a probe cm
Bn i nt er coRMEBSIGTOIPNGEPFeRGE fa UPORY g TG BT L PR Gl abO R T 40 BB ng
the test nmethod. Furthernore, it is a problemto provide a nethod for
nanufacturgﬁﬁ”ﬁi§%ﬁﬁconductor device by using the electric test method, and

a sem conductor. devi ce manpufactured by usin e, manuf act uri ng nethqd. The
o esent 1 mvent SPC RIS BE R bRt aYST a5y Sk e S g s g Wl

i nduction, voltage is to 8e agﬁli d, wthout contact) to Lhﬁ. )

i nt er conneBINBHIG Sxyeay apd ghe Tkg; Jrjmanyachire ap agHks-matExighticmitsiss and
pi xel el ectrodes (heregi er referred ta as devi ce-substrate) .wi.thout the
use of 18 pij%‘b‘ée’tg’fé‘ff%ﬁ.(sg% SP5¢ rﬂ}jfdél?%f?@@@@gﬂewtrwqwmaﬁﬂéﬁﬁmaeach
pi xel is operfted to apply volt?ggghg t he pi xel eIectrodF. 25 Ip the

descri pti oR¥Ct dCPpRr Ht EORPAIARIE Pf‘%Feég;SW‘PSH\FBTet HYeNE MGRUBICEHRERE  or

i nt erconnecti on possessed by the pixel) i.e. to control the voltage on the
pixel 5 BlI¥€trode. The voltage applied to the pixel electrode is read 11
val ue) w thout contact) by the use of electrostatic_inducti From the read
value, It is pOS&rkI@ing snEheanbesate Nﬁgtilﬁéﬁﬁhﬁ&ﬁh%w el g
normal i ty/abnormality of each pixel) in other 5 words, thtgfr ach pi xel
normal |y opépaeedembenate bantedHesefss in pMasmEr PRE e xRIse dhg Lt%léé[%élﬁ‘ be
desirably appljed to,the pixe| electrode thereof is determned normal.
Conver dé| yPuisiie 3ir aiq II&CW&?@%&{J@?% ﬁgﬁﬁﬁ%’é‘% PERMISF Of Filik8 to the pi xel

el ectrode is deterniged,abqornaL. Specifically, there ing¢lude thg_f,llomﬁng
two schemes) wAfER cahansing hsemeticylswalability brat procsss %fdh“éﬁégmgé)éé atikey

prepared is a testin u r at i th whic he devi ce substrate .is to be

t est ed. Th@cm@tqt,ﬁg(@{@slb?\ @tﬁamg)ﬁmmﬂvj EvAOWARY ORTHE tigBAT DETREHSSt r at e
as a subject-of tiest has secondary call. Each_of the primry and
secondary €¥iteEn eh@lﬂé&éﬁwﬂgﬁ aREBESTICEFCRIt Brawilit Cfg'%ﬂifilﬁ‘ﬁﬂl%lr%d on
the substrate. In the invention, the primary and secondary coils use coils
without a wegrali sigRalisermimala cEhiser am nagtisr mageEx eg:‘éhfo?métémgs Lﬁ?éﬂﬁengs a
magneti c nenber at the center to provide a magnetic path. The' prinmary coi
posses2Bd e9mpl§&ed-esting substrate and the secondary coil possessed by the
devi ce substrate are superposed together through constant, 20 spaci ng. By
appl yi ng an al fetheaaqtivg-makehghtemitsigs deéﬂcﬁeaWe\é&t‘%WHPilFﬁifFmel@ Rr’b”sggssed
by the primary coil) an_el ectromagnetic force is caused bebwﬁgn t WO

term nal s feswedesaf thy QlitD se shmersanicdight-empigting kiwehig cpatredsd Pashg L&l | er .
The primary coil and the secondary coil are gi@near as possible as g ng as
t he spaci ngrovidadyopecagbniirel | canseBlepglyt WRCHESEFS fit ? GRILWOICEHGE fOU &m i ed
to a coil neans that the voltage i s applied to between the termi_nals of the
coil. In teesudefenitpopun), ag.ghalTHE pagsspsed dyrtde pixeliregign dogs ars fungdion he
voltage of the signal is applied to the two term nals possessed by #he a
coi | . The ad a ewhghiakgnent penhe Vetenpmeston d8l diss ORRCEF (TP ORBgRBETECS G ce em
t he secondary coil is rectified on the device substrate and then

snoot henedpredthtesmired voltage cannot be applied to the organic light-emitting layer
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S used as a direct current voltage to operate the drive circuit or pixel
possessed by the device substrate (hereinafter, referred to as power

vol tage). Meanwhile, the waveformof the alternating current voltage caused
as an electronotive force emthe secondary coil is shaped into a desired
formby a waveform shaper circuit or the like. This is used as a signal

havi ng a vootsgedtly hedDRED. tinesucHmicase,che pistd conngi make disphypnssksged by

t he device substrate (hereinafter) referred to as drive signal). The

al t er nat i ngosairleeglt vol t age generated on the secondary coil nmay he Used as
it is as a drive signal wthout shaping its wavefrom 111 the wavefrom
shaper circuit Iihke volit@gecak linaiedrystal digglay piacad geder abedp@kiuvgosipgidal i s
Supplied to the drive circuit or pixel forned on the device substrate. By
suppl yi ng tbehéattiee-signallight cwdtdimodevace, poweconiictiage hntl NEF T hneefomebgui t

or pixel mekes certain operation. The drive-signal voltage or power voltage
i s deterym med pirelirtgiondefiereswatplétiad a lighel eyidbddplaydydillieghtliq@id physell i s
normal ) the voltage applied to the pixel electrode possessed by the pixel
i's given amegldal nphhelthavitig £pixeV eddig diquRy csBRIPMhBY aaddi duterratedi@ling

vol tage or power voltage ) the voltage applied to the 20 pixel electrode is
i nf1 uenced jicouhter @l tiRled frneiffg, erte ARtRPE bAathO By Sicabe paisctshad bfhyle
circuit or pixel. The drive-signal voftage or power-voltage may be supplied
curly to thed XB) méRurBd ®R iMeulevl cRafldbsh rapsel by-fikéISh&as ) &y 1s
supplying a drive-signal voltage or power voltage) the voltage applied to

the pixel ebgatitedas thwHdthéu@Reer d MefbéSintak pexed2edBAMNFIIY Upon an
operating state of the pixel. The electrode (testing electrode) for

readi nglo W t hoHowart age 1RhYntitde devicd) A BAtyEhs&d) hhhewd ¥ Blor8 ITECLY @de i's

superposed with the pixel electrode through a constant spaci ng. The spacing

i s preferaBhyh gl ’Fhere-ﬁbﬁgﬁb):{e)fﬁht &?@@ﬁth@@ﬁécﬁ:@@ei Bﬁc_ll"e@LEDg(Pﬂ&@R%%@ieﬁ :d

preferably as near as possible as long as the spacing is to he contro

The testingngyRsichpi&rdiBite RBMBe@cl @84d N @IrB86EK SeTFT. ThetoLisauey@eper at ed
on the testing electrode due to electrostatic induction is influenced by a

val ue of t %3¥§ﬂiﬁ@9ﬁe ARRUIn@ df tRe LRSI s¥Sed e OfRcitOE GPTARRHWY rRrp! t age

bei ng applie o the pixell electrode can he calcul ated froma voltage

generat ed QhetRE JreRdcicAGreg! §8$fref99i?r th@‘?n@r%&?dék%ioﬁ Hﬁc\%@{llﬂﬁe ehpaidRl hage

applied to the pixel electrode tan be read out) w thout contact.

Furt herpor ;. P¥]ddsiodds LAG iy Qll tROT R, generated on the testing el ectrode)
the operating state of a pixel can be grasped. It is possible to confirm an

operating statg(iherigRf wiked cHetsrem granéq BRG6 Bk il hEARRA ABbhddtrod 18 rd &l

second schene) separately prepared e a testing substrate (first testing
substrat e) (0. aRRIYIpet O Uhe FORLAGIN @ YR!d BRE phiP ($8Be) Hh RS ANEER] BP

possessed by 15 t:he 'pixel region of the device substrate and a testing

substrate (SeponthdEsh! AORUCAET Bhel th LFAG tOMILROUIGRNGAGhplyevBldee Of
the voltage applied to the pixel e|lectrode by using electrostatic

i nducti on. ir - [ ' j o anhi vice
| nduct] on. LRIk IE S} LA HISHE BHENDBR R FHCERDH S S mithl higtng ey
secondany §fabof ARNnEGLoRR RITGheRAIRALS BFAIRY fheRRREUTE Wl ddulhd Rf Ted
on ainsulatron frlm Tn the invention, t prinmary and secondary coils use
coils not Vi netl ' e bl i a
ragnet o matp e FofRE MR fBimeh, GuSE T Tl MEREIRIn FRe STl uLne 3,
possessed Exxk sfirst testing substrate and the secondary coil 25
possessed by the device substrate are superposed together through a

constant spaci fg. ,BYfARMY R JRBA LRIP1AHNZh E LR & THe MKl AHRLQ RESIMREN the

two term nal s
to confirm whether there is a defect or not. However, there is a necessity, for even

25 an OLED panel actually not provided as a product, to complete as a light-emitting
device by forming OLEDs, packaging and attaching connectors in order to

4



possessed by the primary coil, an electronotive force is caused at between
the two term nals possessed by the secondary coil. The spacing is
preferably smaller. The primary coil and the secondary coil arc preferably
as near as possible as long as the spacing is to he controlled. 5 In the
description) voltage is applied to a coil means that the voltage is applied
to bet weerdis¢rémirateritfadn the nommatpidduct.nirt the ciss chd ELiED paselgndkfccsiveppl i ed
to a coil neans that the voltage of the signal is applied to the two

t er m nal s ip&sisgsssbldy supereceiime Jinecedttbecmstiofghe wnsehilneslihage ©@bBPed as
an el ectromagnetic force cmthe 10 secondary coil is rectified in the

devi ce subfstmatgepmadsst hackagimppioeasdndihimmet orusedhas: gropewerMyvohwhage, t o
operate the drive circuit or pixel possessed by the device substrate.
Meanwhi | e, whére svavetiodimidabld bebsatateninatdédg €atit €LEMObiads hausedcasofan

el ectronotive force on the secondary coil is shaped into a desired form by
a wavefdr rppaxkagier aolrnaetichirgy carectork s wabtefel, tsusssatadgmakeigien sisgbid cohavi ng
a voltage 15 to operate the drive circuit or pixel possessed by the device
subst r at e.suppeesakies mad tog. current vol t age generated on the secondary coi
may he used as it is as a drive signal w thout shaping the waveformin the
wavef or m shapdn vdewarithe fJlegomglgrablengrit Reveioblah iglee pfesangriehaibactodri ve
signal is supplied to the drive circuit or pixel formed on the device
substrat e.esBblishippl yloagri¢ hestdineveod i(Bnraina?@r v alckegacor nikehed) vapilieadf t he
drive circuit or pixel nakes certain operation. The drive-signal voltage or

power vol tcagfirmend@l ®rwhdther iherd {9 thalblegEiéedret batan ivhGEEnHERISH bVEFTI I CUI t
or pixel is normal, the vet-tape applied to the pixel electrode possessed
by thei®i %8l a igixdi #@ibraheirt eddiaple ity CllichbbnMehitadevicBY (oW Yh@nds
drive-signal voltage or power voltage, the voltage applied to the 25 pixe

el ect r ode grediidtidruens@ihd-makig light-dmmidaRending, MR ?ﬂm@@hﬁteimﬁri@tc@éte of
the drive circuit or pixel. 9 The drive-signal voltage or power voltage

may be SU@@EEQQUQ(H&_CM{CEHQH&H?Qk&@9§&@§§Qﬁir@th¥:h@st%@éﬂx@@. subsler@bg, I n
this case, by supplying a drive-signal voltage or power voltage, the

vol tage appisizegroberh 6 ePiakBth 8lsREPIOASst nferhBl il @NALEuh A Mdkug derendi ng
upon an operating state of the pixel. 5 On the other hand, the second

testing sufphtlatitriadeate Pidoll denddeesty Behs€h pediasiein fiterdadicfgh oM t hout
contact a voltage generated on the pixel electrode. The testing el ectrode

Ls suppy pesefinM, tahd bl idela @5esifapsias asihBiRe e 1 &RHS! BOFLSRAGE) 9t is The
spacing is desirably smaller. The pixel electrode and the testing el ectrode

are pref enghblleds dfRividsa BREBOPIR RS ROGrRS o LRISHRAIRSEr dS/itObPasiAl
control l ed. The active-matrix sem conductor device has a plurality of pixel

el ect r odesh@k[@BGeed tn@hBB! Ah& afs@ARIAHUCRS: Bivied @K RRurdd by henktMent i on)
by changing the position of the second testing substrate relatively to the

devi ce subsifiEh@ir@Ran&hod. pl urality of pixel electrodes superposed with
one testing el ectrode is changed in 15 position in plurality of tines.

Speci fical ly) The pRisahi Rodnhse h§§tébﬁﬂd§ﬂe§CEHaQ}jB Qhe aust! ANElePRbAIaoRb LM T h
t he device substrate, It is possible to change Yhe position of the pixel

el ect rpdes RHRRIDOFSIthod kNed MR LSSy #hS%! EOREcFRS Thbi iR BRALEQEST 15 2

val ue of the voltage generated on the testing electrode. The voltage
gener at ed \gietRE bESt pRGI SUBISH &t § Ql]ga@ttr%ee& RIrRhE OBERY hfl PAUE bR RRs has as

the inforrmation an operating state o pi xel) and influenced by a val ue
of (hereinafter referred to as devicesubstrate) without the usc of a probe thereon. By
applying a voltage to the interconnection, each pixel is operated to apply voltage to
the pixel electrode.
25 In the description, to operate a pixel means to apply a voltage to an element

or interconnection possessed by the pixel, i.e. to control the voltage on the pixel
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the voltage applied to the pixel electrode being superposed with the
testing el ectrode. Then) stored are values of the voltage generated on the
testing el ectrode obtained through nmonitoring in plurality of tinmes) and
positional data of one or a 25 plurality of pixel electrodes superposed
with the tqééigg el ectrode upon nonitoring. By the use of restoring
algorithn1f .5. Fourier transformation nmet hod) for restoring 10 a

t wo- di mensi onaJEl.1 distribution from on gl me si‘ornlaJ. data_ useld in CT (conputed
tomogr aphy) , 1§ DFEOBEST g BEPRTEECHBIG TR Yl SR USRS Bel ng
applied to,the pixgls fromthe stor dat a. ly, it cap be resultin
cglr[])si der edt}}?o%ﬁqflciecttﬁ)brt%té%n cflﬂau?g%@rfﬁjﬁé‘ffll\‘l?gﬁx‘/‘é & B‘fss’thlf‘e“?/e?rtcé’@é‘“bgi %g

applied to the pixel electgfod s. 5 Fromthe relative value of the voltage
bei ng appl #28P¢:3tgaE Aadurtheimarepaaimpalityabngppaiivicisagh PopriBther st at e

of each_pixel, Fromthe operatin ate) nonnality/gbnormality can he
det er mi AedWOHde % nft“ifr‘?%g‘ B ‘?r?‘F?iin‘?R’?F%f&é&r nPép%b@é’n@‘é?ﬂ‘Pé‘P?)t wseki er
transformati on net hod usin ccessi ye approximation and projection section
t heorem ahdO4289 cga(pjl& HESTATE ADPRED P ADE G sHot FEolTRRETP AL it A use a
restoring al %?rit m of qthg{ th thiase. Not e thg-[lt)_ |b th‘g_firs or, sEcond
schenme)  pi ReTpdr ARYGTE ¢ HiceDitey? Heltags ewper hendesirably amrlict i e Pisiks.
dependi ng gqn an,operating state, instead of selection into the two of
normality ‘gﬁﬁr‘é‘ﬂ)ﬁﬁr‘{%?‘i“ﬂ?‘eata APFMfY-mes. 15 Meanwhile, in the first and

second schenes, in.the case that the drjve circuit has a,defect but the

pi xel does notsm%caéIXdég%r@t ‘)“Cﬁéjrq EEF ?@{Oél“v&ltw& shepis, wineh et mag e
applied to the pixel electrode.” Accordingly, the drive circuit can al so be
det er nit®i e#felor its normal ity/ahnormality. In the sem conductor device
usi ng the test thod of, the invention, the 20 transistor used |n_.the pixel
may be a translins%f?qﬁbﬁml%ssFH@‘aS‘?lﬁ@F@ﬂé‘? istalesdny pwﬁr,atwwﬁi which Hw m
transi stor _using polysilicon or amrphous silicon CIhermﬁse,,it'ray be a
transi st ordqyéegpbsrags @‘éﬁﬁ?&‘ waisile oriLiesang substiase hasa pemary gpilavhile the
practition r,tolﬁfoperly determpe a criterion whether a pixel is

consi dere QWﬁeﬁlsaﬂHb?%%ﬁuwﬁ@k tﬁ%hhﬂ%%gﬁ@PQQUUbbh about what ciegree an
25 operating state of the pixel differs froman operating state of the
normal pixel . Pg\ﬁbﬁtﬁrﬁﬁ?%iﬁl Wéc@bg”% otlp ey pe, forapd dwt Bettermigefect i ve
poi nt and determ ne a norpality/abnormality of a pixel w thout the use of
a probdd diqasstuctive rfilan doimed oso Hie stbsrnted t I shadewntiany sheppaniasy endg
prevent against the yield [owering in the followi ng processes due to the
fine dust seeordaryicoph yseicoilssyithguta pragpetic menmbesagd centysabeigeb instead of
n<>rmality/abnormality in every pattern fornung process 5 can be determ ned
by one t estoilyhayingsa magactie seerpbectighe caRtaRttoSITapHE i agnerisedathvent i on i s
applicable not_only to a light-emtting device but also to a liquid crystal
di spl ay or ot hERe paimaryrailcpessesged byabe trising substiate apd she sesondasyigeylent i on
w || be explained. The pres~nt invention concerns a nethod of neasuring a
vol tage 1@assvprd bynde dpyiryisHbstratet arerupetnasad ttpgethep|thegpeht @ egnstant

i nterconnection or circuit elenent possessed by a pixel to thereby apply a
vol t age t spacipex eBy @ippbitingda pleersasivgtusenthelpiggelo; bemeenetd negrminatshout
contact, the voltage applied to the pixel electrode. 15 The present

i nvent i on possessachby dhaertimaryotoitvar @E:ﬁ,grcnnagﬂettiag@r@bwmat@i:ddzetwcen two

terminals possesse-d by the secondary coil.
The spacing is desirably smaller. The primary coil and the secondary coil are
as near as possible as long as the spacing is to be controlled.
25 In the description, voltage is applied to a coll means that the voltage is applied
to between the terminals of the coil. In the description, signal is applied to a coll
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applying) without contact) a voltage to interconnections or circnt elenents
res ectivel assessed b a lurali of ixels to thereb a 1 voltages to ixel PY
pYPtYPYPPYDbpelectrodes respectively possessed~by the pixels; and

20 reading) wthout contact, a sumof the voltages applied to the pixel

el ectrodes respectivel ossessed by the pixels. The invention concerns a
method of  nBXa0s Mt (eI trdgel risrnbivagPiehEt Tiedyotermima BIverraby et
current voltage to between two ternunals possessed by a first coil; 25
superposingc?%e first coil and a second coil together through a constant
spaci ng; 12 applying a third alternating gurrent voltage to _a pixel

el ectrode posse 1§d11‘i5‘)’in%1mb¥ KBITCRY VR agigCHISse o i %lF‘E‘é?’WétlFﬁ@C dorick ent the

voft ag~ gene rated befmeen_ééﬁ te ntﬁals possessed by the second coil;
super posi ngsacradpryxeil is|reetinglendhg densersabstralg adkdionogaoodwarcter T uhie>t yh
a 5 constant spacing; and calculating the voltage applied to the pixel

el ectrod@ fHiswhas FALACE RUEEREY YlAgetg oparate sie Juve aigeuigenaxal rassessed bnehe
testing eleitrode. The invention co cerﬂs a nethod of neasuring a voltage
conpri si ng: Jeyiee yuhgrrater tharemnaget, efaferteth o casr pawer voltaggle tdewevhidonthaw
term nal s possessed 10 by a first coil; superposing ihe first foil and a
second coi | Vesgerm&f thealsirgating eprisnhynltags sa iyl aspaclqctymetivg force on the
maveforn}shaping a second alternaﬁzn~; current voltage caused between two
termnal s p®seBdaBEoHs shped deorirlasted fermubap pryetognishaper cifruir the like.
interconnection or circuit el ement possessed by a pixel?.to therehy

appl yi ng a This & asedernatsienplchavient velragegeo phertoithe|driseecitewitl©rppigskssed
by the pixel; superposin the pi xel electrode and a testing el ectrode

t oget herlOt hpessegsed byoret davice petsirage (herginadtesuredetired) to me drplet agralhpplhiced to
the pixel electrode froma fourth alternating 20 current voltage generated
on the testalngrnetisgicnogar vohags sematedroredrececngdaryeeilhvay be upehauitiing a
vol t age conpri si ng: . applying a first alternating current voltage to

bet ween t woa tleivaisigapEwisbeose shadngits avafictasm inoibic; waswbenpolsding citewitf i r st coi |
and a second coil together through a constant 25 spacing; applying a third
al ternating curFbatvolteRe ageomst piokeke of ecgonstissd despeetiales yupdied wodwesses
by a plurality of pixels by using a second alternatinri current voltahe
caused bet wdmve ciwouit er nixnhfzgnwdsmeé@eﬂ:vw substraiee dhdsuppiving the drive-signal

15 voltage or power voltage, the drive circuit or pixel makes certain operation.

The drive-signal voltage or power voltage is determined in its value such that,
where the drive circuit or pixel is normal, the voltage applied to the pixel electrode
possesseé;l by the pixel is given an alternating current voltage.

By supplying a drive—signal.\:./oltage or power voltage, the voltage applied to the

20 pixel electrode is influenced in its value depending upon an operaung state of the
drive circuit or pixel.

The drive-signal voltage or powerwoltage may be supplied only to the pixels
formed on the device substrate. In this casc, by supplying a drive-signal voltage or
power voltage, the voltage applied to the pixel electrode 1s influenced in its value

25 depending upon an operating state of the pixel.
The electrode (testing electrode) for reading, without contact, a voltage
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super posi ng the pixel electrodes possessecl by the pixels and th a testuy
el ectrode together through a constant spacing; and 5 cal cul ating a sum of
vol tages applied to the pixel electrodes respectively possessed by the
pixels froma fourth alternating current voltage generated cmthe testing
el ectrode. The in entkon_c n?erns a met hod of neasuring a voltﬁgg

conpri si ng:geaﬁrp”qtvi\{ RY the pixge %I“t%iﬁri&ﬁ;‘il@fg’l)@ifﬂr‘éﬁb the IPteed e lacorastet theensh ao
term nal s possessed 10 by a first coil; superposing the first coil and a
second coi ICONSGBE HRCIRGy ﬁ&tgrﬁpacwngpmf@rabbaﬁmi&r- rleg pigl plgcopde and the
wavef orm shapi ng a second alterpating current voltage caused between two
terninal s ﬁ@%gézs@wrg@c fiePEdersaly asongaranPoasppleyasnignitastthe pacing is to be

i nterconnections or circuit elements respectively possessed by a plurality
of pixels, Ct)afqoﬂége@leafﬁbql% pepserathmay have ariesingiglectipdent vol tage to pi xel
el ectrocl es respectively possessed by the pixels; superposing the pixel

el ectrodes respdrrvalegy ceperseten thy taskag plecsiode sl ta classtisrgicenduot rioae
toget her through a constant spacing; and 20 calculating a sumof the

vol t ages appinflagnees bne vplueaf the @@&ﬁ?ﬂ@l@lkéstpébtiwlquﬁmsksmtwr&fve
pixels froma fourth alternating current voltage generated on the testing
el ect rode. a ypltags baivgrppbed to Hbe frixdtelesrodeanan hhecadedoind ol a vejtabave

i nterconnections forned on a sane plane and each of the interconncctmms is
in a vort egenonaed omtharesting tlevande.oAy arerels thevalooif a anlagdaprliedttd the

el ectrode: may be formed on a first insulation surface, 14 the second
coi |l and t ipixgbilestrode gam bedendhmitnyithonperhtaer. Fusdvonwre,dyuisatd the velmgace.
In the invention, a spacing between the first insulation surface and the
second lthsgkneiatnd euthawstingyldserodontheaipeeatingystateaviangxe dandiecrhgtededn t he
first insulation 5 surface and the second insulation surface. In the

i nventi on) it hpogpible! toaycdndirvet ennmopedating  stanor whdico§i abdordmtimipebya usi ng
a voltage applied to the pixel electrode obtained using the voltage
measur uy mebhodligralneomlither eof . The i nvention concerns an apparatus for
electrically testing pixels possessed 10 by a sem conductor device) the

el ectrical tesindppacandsclvanapepsiangdy pecparédaeyn ©eiihg suhsamse (fost testing
superposing the primary coil and a secondary coil possessed by the

seni conducsarstches) weatpdy; vathart conraugh valiegast dietin spachmgnomgansestatl by
super posi ng a pi xel el ectrode possessed by the pixel and a testing 15

el ectrdde thgeitedregibnofgthcadedas sabsrrap acidng ;testeansulfsantafpicyhd gesting
alternating current voltage to between two ternunals possessed by the
primary cobtbstane) to read, without contact, a value of the voltage applied to the pixel

electrode by using electrostatic induction.
Thé; first testing substrate has a primary coil while the device substrate as a
subject-of-test has a secondary coil.

20 The primary and secondary coils each can be formed by patterning a
conductive film formed on a insulation film. In the invention, the primary and
secondary coils use coils not having a magnetic member at a center instead of coils

[
having a magnetic member at the center to provide a magnetic path.
The primary coil possessed by the first testing substrate and the secondary coil

25 possessed by the device substrate are superposed together through a constant

spacing. By applying an alternating current volrage to between the two terminals
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means for confirmng an operating state of the pixel froman alternating
current voltage generated on the testing electrode. 20 The invention
concerns an apparatus for electrically testing pixels possessed by a

sem conductor device) the electric test apparatus conprising: a prinmary
coil; nmeans for superposing the primary coil and a secondary coil possessed
by the senipoostiset by thbemiiment gk taheredttoooaghe forcoisstantd spbaivegn tR6 tveans
for superposing a pixel electrode possessed by the pixel and a testing

el ectrode trogeirtady passessad by she srvondnty gplci ng; 15  neans for applying an
alternating current voltage to between two term nals possessed by the
priman~ coil; ahk speaing if prefemblyi snmilleg. dhe ppiarat cod asd abesabntihe @iikdref rom
an alternating current voltage generated cmthe testing electrode; 5

wher eby t herefetabinas nagr asuraseibte asdbhage tiyeseicated tobetchattodletli ng el ect r ode

has) as information) an operating state of the pixel. In the invention, the
spaci ng Det weerntrthe desciripeion, colitdgeanapiilivel tvacoildacanschid chrayoltage excpipliel! ed
by flowing a fluid between the primary coil and the secondary Coll. 10 In

t he i nvent itobetwben the sirndnals offalye ba.e [mchd déseripopnesingns hpplietcon cailsane
pl ane and the interconnection be in a vortex form The invention concerns a
met hod f or memsfrhat trd vidrage 9€ cheggrhl ¢t applidd vo clee oorprishalg pofsessetdhy thepi xel
el ectrode and an interconnection or circuit elenent; 15 applying, wthout
contact) aceflltage to the interconnection or circuit elenent to thereby
applying a voltage to the pixel electrode; and reading, w thout contact,

the vol tage applhedltémating qurkalr wilegt rcadssd dhen ichocerin gihecienfoeddnsn ahset hod
for manufacturing a sem conductor device conprising: 20 form ng a pixel

el ectrore, satordirpesibBneaificinehe dévietsibseaaimait shea shidoshe@l. I Tl e wegecond
coil; applying a first alternating current voltage to between two term nals

possessed hy i pewéi vsltagotd opetape RO drivg dife@itl dd ﬁltxebﬁbatseﬁsed Kyheéhsdepind coi l
t oget her through a constant 25 spacing; applying a third alternating

current volstibgeart OMdagwhibkeetheal aefsosief iy alieimgird dfrencsebapdcalst@nnati ng
current voltage caused between two term nals possessed by the second coil;

super posi ngldchempboi@ fedcechn atle seachdary esiill ROstRIpedtinesie Jtagel igmm tHyr pugh a
constant spacing; and
waveform shaper circuit or the like. This is used as a drive signal having a voltage
15 to operate the drive circuit or pixel possessed by the device substrate. The
alternating current voltage generated on the secondary coil may be used as it is as
a drive signal without shaping the waveform in the waveform shaper circuit.

Thé voltage or power voltage of a generated drive signal is supplied to the

drive circuit or pixel formed on tixe device substrate. By supplying the drive-signal
20  voltage or power voltage, the drive circuit or pixel makes certain operation.

The drive-signal voltage or power voltage is determined in its value such that,
where the drive circuit or pixel is normal, the veltage applied to the pixel electrode
possessed by the pixel is given an alternating current voltage.

By supplying a drive-signal voltage or power voltage, the voltage applied to the

25 pixel electrode is influenced in its value depending upon an operating state of the

drive circuit or pixel.



5 calculating the voltage applied to the pixel electrode froma fourth
alternating current voltage generated on the testing el ectrode. The
i nvention concerns a nmethod for manufacturing a Sell111COl1dr1CtOr dCVI C~
conprising: formng a pixel electrode) an interconnection or circuit
element) a first coil and 10 a second coil; applying a first alternating
current volt ageTlfl‘%)dE}éf—'WﬂéWl t’ﬂbagfé@m%ﬂswﬁ%@é%@é@ pyprligd anly se theopixels
super posi ng the f} st cgi | and the second coil together through a constant
spaci ng; 19qsersss EY ARy devigavehssiaie s aphingas, Seseprlymoedieg-siggalkvel rast
vol t age caused between t term nal s possessed by the second coil and
appl yi ng i tortR®Was vPHass ¢Bpnekagorpdicdep thepixebeleppde isinfludnsedby itapplugi ng a
third alterpating current voltage to the pixel electrode;, superposing the
pi xel el ectdepgadimgduppn er pppgtivicscatesdahe pielher through a 20 const ant
spacing; and calculating the voltage applied to the pixel electrode froma
fourth aiternat®nghewrthenthand) tlagecaparereating substrate hoesti nlgcobdet(totimg The
i nvention concerns a nmethod of neasuring a voltage conprising: applying a
vol t age t o edectioiad feoradotg, sathout chneogt ta wlemge genéroredbonthopixihgeerrade.
voltage to be applied to a plurality of pixel electrodes; noving a testing
el ectrode whir¢ eesoeigndecrapds posedristd veph ahbipivcdrjequarde droagh alkonstwft t he
pi xel el ectrodes through a spacing; and caIcuIatinP a voltage applied to
each of theppiirgl Ehespacioess thesimbdy volallage Ton pixel thkstriodg aidetia oeingnd a
position of the testing electrode relatnme to the pixel electrodes. S The
i nventi on clrmerdes ae peefeoablpfasmsesuns mpssibiohs dgey conpms spgcingpipl i hg)
wi t hout contact) a voltage to an interconnection or circuit elenment for
cont r ol 10 ngoatxdletlage to be applieci to a plurality of pixel electrodes;
noving a testing el ectrode while being superposed with an arbitrary part or
all of the pixélhehette-odasxtsendsaghlatespderiog haaadlitloplof phatliehertendes! t age
applied to each of the pixel electrodes froma voltage on the testing
el ect rode amchn@egdasiat marriofomhen thespixehregfi@ct hodee msleatibneby ahbhgnpickel
el ectrodes. The invention concerns a nethod of neasuring a voltage
conpri si ng:poapinyofidheaet omd tesanpesnhatriamgeltrvent tholdeage stibstoatwesn ot wo
term nal s possessed 15 by a firsts coil; superposing the first coil and a
second coi Ipltuadiet bée pixchredemgindes spaeipoged apek; bye g timgsacandlalst dranatd ng
current vol tage caused between two term nals possessed by the second coil
to an iIft erpositivecin pluraitycifriomis. Sperificdllyf by roominwothei regriag vhictage droabe
applied to a plurality of pixel electrodes; 20 noving a testing el ectrode
whi | e bei nplsupeamilsledithithb danicarshbsteae yit papéssibte al ¢hafectthe pphixieh of the
el ectrodes through a spacing; and cal culating a voltage applied to each of
the pixel ¢liadtladaslet sopemobdl withalheaestirig elgceode.eBacly dhtcageogemedas ed on
the testing el ectrode and a position of the

value of the voltage generated on the testing electrode.

The voltage generated on t:he testing substrate due to electrostatic induction

20 has as the information an operating state of the pixel, and influenced by a value of

the voltage applied to the pixel electrode being superposed with the testing
electrode. —

Then, stored are values of the voltage generated on the testing electrode

obtained through monitoring in plurality of times, and positional data of one or a

25 plurality of pixel electrodes superposed with the testing clectrode upon monitoring.

By the use of restoring algorithm (e.g. Fourier transformation method) for restoring
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testing electrode relative to the pixel electrodes. 25 The invention
concerns a nethod of neasuring a voltage conprising: applying a first
alternating current voltage to between two term nals possessed 18 by a
first coil; super posing the first coil and a second coil together through a

Vol tage. o S S A G SRR Pl BB B4 B
cpPLYnS, St °ov%grhvgams§po%%re“ TR L0
el ectrode whi l€ (bein an ar tra rt_or,all e el
1(_'alhect rodfas ?1%?18&%{15%55 ﬁ%%n a&éﬁnzu‘rttéflf‘ 'g”éb g%i‘?fﬁ'bilrf‘éﬁof%bléafeﬁl )(;Ij
e pixel ele s froma al tern rrent, vo erate
on_the tesienty wBE iR Vaﬂrb%gf‘ e B gOepe e PRt e
to the pj ctraodes nt the, .first coil ,and the second
coi |y nebreh Ftedumit Nl Bt Phl 'ﬁe%r 2 2RRCd 3 H® BRI o POSSBIE o
i nterconnections. be in a vortex form n,the invention) the spacing between
the first ¢BFTYRG @ﬂe DEEIE reéye?bcél Wtlont Fitol e OPYIGRRE T 33k f | Ui o
between the fir and CLI cond coil. In the invention) the voltage
on each of ‘}‘HB‘%WQ Nng W(?HB‘;[‘LH'&}”%‘“& i cul ated usi ng a ~~ouri er

transformati on t hod usin CCGSSI ve agg@om mat i, on i oil

section theore “’ét%ﬁ’ef’%{%&‘ R dRcludes g ?‘Hﬁaﬁﬁ‘flhoﬂ O*I*Fr‘éf F‘Jh‘r? RENgHoON

concerns an ctrical test nmethod co 20 app a voltage to an
"t er connedRF RGBS RUEH SoF ARERTTGECCoHY BRTIERGS UG gRCRS e ARl | oq
to a plyrality of lxel el ectrodf I@V a testing el ectrode whi | e %eln
super poSed SHPEWOsH Ogrlar%rawn SE oy Thejin NCHGTEMAY Xad 2 EsEctinglgsTiingtigh a
spaci ng; and corp; ng an operating state of the interconnection or
circuit el &BAE ANERESS 5 vol t age on the testing el ectrode and a position
of the testing.electrode élatl ve pi xel el ectrodes. The

i nvention concerfiét ﬁté‘i‘él&‘f Iib&‘allSLF@%‘ti %rﬂ”’%Hﬁr‘idé‘r“ﬁ@m[‘ap‘rﬂYﬁeﬁe)@eﬂﬁtjhout
contact) a voltage f E ﬁrco}‘_gectron or circuit elenent ;Fgr controlling
a vol tage tiBIhRPHPBIIYER 1BXS 1§ P a5f ORSTAENS EREL P8 of srleg i meo
testing el ef‘trode whi | e, bei ng guperposed th an arbitrary part or all 5 of
t he pi xel ecvPod aoTIRhBLUYNT abryaRalng at aldineesnf i rmi ng an operating state
of the jnterconnection or grrcurt el ement froma Y\olta on tqe testing

el ect rotfe and %%W]ﬂ’il%ﬁné ¢ fir apdseons! shemes dle he cpat § "étlﬂ‘otflhécpfisk’él

el ectrodes. The i.nv cerns an electrical test neth conpri si ng:
10 appl yi nélaaa\risﬁtca b Bl Hpes s dsiteasy Vg el ki fabaze o

controll] n%e appllpd to the pixel electrode. Accordingly, the drive circuit can also be
determined for 1ts normality/abnormality.
In the semiconductor device using the test method of the invention, the
20 transistor used in the pixel may be a transistor formed using single-crystal silicon, or
a thin-film transistor using polysilicon or amorphous silicon. Otherwise, it may be
a transistor using an organic semiponductor. .
It is possible for a practitioner to properly determine a criterion whether a pixel
is considered not in a normal operation depending upon about what degree an
25 operating state of the pixel differs from an operating state of the normal pixel.

The invention, by the above structure, can detect a defective point and
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voltage to be applied to a plurality of pixel electrodes; noving a testing
el ectrode while being superposed with an arbitrary part or all of the pixel
el ectrodes through a spacing; and determning a distribution of a voltage
to be applied t~ the pixel electrodes 15 froma voltage on the testing

el ectrode and a .position,.of the testi el ectrode ;rel ative tp the pixel

o act r odes SeiEifRg avrmaliogehmtamalingg! opisel Fiethant st isebe ditrdirng:
appl ying, w thout contact) a,voltg,e to‘aB interconnectioq or, Gi.rcuit

ol oment f of e BHEFOINEREOR Vot tergedigbindsiblesoingavars 252 itiha Yield lovepngel

el ectrodes; 2 ing a testing .electrocl i | e being superposed with an
arbitrary par egg)\“é’l“ﬁn%fprf)ﬁ‘é‘b‘iﬁ due @ é@‘f rfﬁlf\gg“f[h%wa Hp‘é‘ga‘éﬁ“h‘-@;a BFiebe-

determning a.distribution of a voltage to be applied to the pixel

el ect r odes THFGIRFROR| aalésedﬁet%nkai'&?i?bw& Y F1bBYC AR LT HQTRINEPTOECSE he
testing electrode relatiye to the pixel electrodes. 25 The {nvention
concern® aﬁambséi%mr@am@ ¥t"nﬁéﬁﬁdﬁoé‘6§ﬁp‘}he§ﬁﬁgﬁmﬁﬁ§lcﬂ‘ﬁ"§ Samdﬂflt’“gge to an

i nt erconnecti oq_ or circuit ell%gmegf for contraolling a 20 vol tage to be
applied to a plldranvention iprprRlicablecret rledo agihitranisnpgsieyr g Rty By
whi | e being superposed wth an arbitrary part or all of the pixel

el ect rodes?IQH}‘-g‘E@PFazg§B@(YiOrﬁg),tﬂﬁeﬁteé’rlﬁ‘i’ﬁ*élﬂfdo’édﬁ‘ﬁé‘ﬁ'i bution of a voltage to be
applied to the_pixel el ectrodefs 5 froma vgfl tage on the testing el ectrode
and a positi onNsIW.tthe stristyrs @l dhe dvendion lhe Geplpigethe pi xel el ectrodes;
and confirmng_an operating state of the int er@%n{gec ion or ci rcuiﬁ el enent
from the vol t agd€diBeRBuiMERIOTheCANEGERT irMEBHEer s NAFSEIBEL Fli ¢YRITEest
met hod conprising: 10 applying) wi thout contact) a voltage to an

i nt er coffne€PMPAEISBI: circuit el ement for controlling a voltage to he applied
to a plurality of pixel electrodes; ving a testing el ectrode while being
super posed mhaéﬁlYmngt“ihé)rUnyjaTﬂtCtdrV FA8CdP AHBIPFRBPCE IR GEfRSt ¢1am8hth a
spacin;; determining a djistribution of a voltage to be applied to the pixel
el ect r odes Possessedrhya Rist: gherbyapeIn eeeltags ©lalixe dlec @ aoqé@%i:ﬁ Pyshef t he
testing electrode relative to the pixel electrodes; and conyrmni ng an
operating @t%itl;ealbf t he interconnection or circnt elenent fromthe voltage
di stribution. The invention concerns an electrical test nethod conpri sinb:
20 appl yi ng a feading avithoyiaaaniecte the eeltagesinpligd to shestxwbslectindet er mi nal s
possesses by a first coil; superposing the first coil and a second coil

t oget hdp t hr oudhica prpsesitndnvensisny i gemearnse goredioderafatnefgueng r anvolide age
caused between two term nals possessed by the second coil to an

i Nt er connecoingmistig: ci rcuit el enment for controlling 25 a voltage to be
applied to a plurality of pixel electrodes; noving a test. el ectrode while
bei ng super posepphyingh warhcart isiontaatya pakagoro aittreonnggtions or crrcuit elements

respectiviely possessed by a plurality of pixels to thereby apply voltages to pixel
electrodes respectively possessed-:by the pixels; and
20 reading, without contact, a sum of the voltages applied to the pixel electrodes
respectively possessed by the pixels.
The invention concerns a methoa of measuring a voltage comprising:
applying a first alternating current voltage to between two termuinals possessed
by a first coil;
25 superposing the first coil and a second coil together through a constant
spacing;
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t he pi xel electrodes through a spacing; alld Conflrllllng all ()pLradll~
SCaCe of Che InCerCOnlleCd ()11 ()r Crclllt elelllellC frolll a third
al CerllaC ng AlrCCnC voltage generated on the testing el ectrode and a
position of the testing electrode relative to the pixel electronics. 5 The

i nvention concelns .ap egtnhical .test neth conprising: applying a.first
al ternating curarp%r?}fua{v(%‘Iﬂ1 %argealttgg%‘é?%%ﬁﬁe?%%%%erFPﬁ‘alP‘éLG@%%%@@*e\éowgb%dfhyr st
coil; superposing the first copl,and a second cojl together through a
spaci ng: - apbFyihe Ya 888 ohd AT T PHREHE L VT ER: TUBr e gEr Rt boBRE et o
termnals 1Q possessed by,the second coil to an interconnection or circuit
el enent fo:telérghl}a?boﬁxl)blb%dg%bxéﬁ? éegcémpoc%le applied to a plurality of pixel
el ectrodes; noving a test elegtroue while being superpgsed wth an
arbitrary part SBPg%OFmG’ft%ﬂPéx‘gi%eqtm aneacp[‘f &SN Ul)‘ﬁrgrﬁg%lt%fﬁ\z%ifhﬂ?mugh a
determ ning a dqin(sstributj oniof a voltage to be applied to the pixel
el ect rodes SERSAPERR 3 al t er nat i ng current voltage generated on the
testing el ectrod nd a,position of the testing electrode.relative to the
pi xel electr odé@,?c@?]t&l%gﬁf‘forl%’ﬁGpglhe‘{)tﬁetbﬁﬂ’%egfgpat o0} fEOYTHR AIEEREEE: i on
or circuit elenent lf romthe vol taI?e distrjbution. The invention concerns
an~el ect ri CAFTPESP REE ADYTE ‘?ﬁ’é'%ﬂibt‘%elﬁ‘ﬁbrlog‘/{f”ng a first alternating
current vol tagent 0. between two term nal ossessed by a first coil;
Super posi ng t hel S FEENBERCoRGErms ZREBHY PP BEHE AR BRSO paci ng:
rectifying or wav f,o[yr;{:r.shagi n ?Osecolnotl a tgrtnjg[ng_‘curr)tent _vglllstag‘ewc used
bet ween two t ertHMEPE HHEESESERHY RS W HE  YREBSHd OBtV EGh Y LIEEPPSF RGSFseto an
25 int e{(forg{lecg.i on Qr circuit elenment for controlling a voltage to be
appl i ed''t o Wif5F K815 el ectrodes; 22  noving a test el ectrode while heing
superposed wth an ar.bitrarﬁ part oriall of .the pi xel ‘elgctr des through a
spaci ng; and coHPYPRPIRG e b rcé’t‘li A st sqconds ?thé(’r‘;‘:ﬁ e CoMiEt f syhsFant
Ql-CllCelelllellCfr()IIl a third alternating current voltage generated
on the testPHgl& ectrode and a positiem S of the testing electrode rel ative
to the pixel el ecté’iodes. The. i nventi on conc¢ﬁrogs an electrical test nethod
;:onp_ri s: ng: appEeit dglt;saprfw?_gtffO?}lt .}%ﬁ’c‘c’i%@ec@ﬂkr.%ﬁ“?ﬁ‘l‘% fg@c?bmgf%@:&w%
erm nal s possessed by a fifrst coil; superposin e first coil and a
second coi IPeP¥gEt Heo t“Fbe‘G@Li BOSBHER gy 20 seeery f§ithgrdr aRalyEtoimiehapi ng a
second alternating currenC vol tage causal (ﬁet ween two term nals possessed
by the Seconrediecing t&;&pchtrf@emt:mnapsaw Per ebichderthsrehyapehegr thisd ement
for controlﬁing a voltage to be applie? to the pixel eIectroPes;

alternating current voltage to a pixel electrode possessed by the pixel;

supdj:rposing the pixel electrode and a testing electrode together through a
constant 'lspacing; and
calculating the voltage appl;ed to the pixel electrode from a fourth alternating
20 current voltage generated on the testing electrode.
The invention concerns a method of measuring a voltage comprising:
. .applying a first alternating current voitage to between two terminals possessed
by a first coil;
superposing the first coil and a second coil together through a constant
25 spacing;
applying a third alternating current voltage to pixel electrodes respectively
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noving a test el ectrode while being superposecl with an arbitrary part or
all c>f 15 the pixel electrodes through a spacing; and determ ning a
distribution of a voltage to be applied to the pixel electrodes froma
third alternating current voltage generated on the testing el ectrode and a

position of the testi lect.rode rel ative to, the pixel electrodes; and
Cont i rm g RSSO B4 PEAILY 21 BINGR N ReRRAL S bHIBER KON B PR T e ehetiunt
from 20 the voltage di‘striﬁ)‘uti‘on‘. ’E the‘in\é‘zntion, the first coil and the
second coi |PPVEY REPECTRTE SRSt WEC 1SPREGOEN a same pl ane and the

i nterconnections be in a yorte florm | n the invention) the SP ci ng between
the first coil RRETRGHEMSERERIGOIFCHRYEHBOTEHED Oh Har BYali GRFng\ca FLtg

bet ween t he t[")ri n&;\rr quiFl gnd he secondary. coil. 25 The invention concerns
an appar at UGB laseEhaTaaroysh REPRHENESBFieaPMy of pixel's possessed by a
device substrate, the electrical test

apparatus conpri sing:, 23 a primry
coil ; ns forCAGHRTRG A Myt ev‘}blr[?%ér%}’pg‘ﬁﬁjlwa i 8‘X§L8fﬁ‘h§l'g¥§5 JS?HCCBHEQ'essed

by the device subsirate together through a spacing; ans for superposing
an ar bi trarRPSEFéP‘EdSEY?IH% PIXSH THRE goé‘F‘i‘c"ﬁF%H%%“% gYpett @F%ﬂt’&’e&i&?@gé’@oﬁ‘ﬁy t he
pixels with a testing,electrode through a spacing; neans for changing a
posi tion oftctiHas ?@é%rpﬁﬁ‘ el ectrode relative to the pixel electrodes
possessed by thf: pi xel s; nmeans for a pljgi g an alternating current voltage
to between two }é"ﬂﬁ%éllt@“ﬁég’é:éﬁ%sédmlﬁ@‘q MEATHREYA BOTA5C EREPIB ¥reans f or
confirm ng an operating, state of each of {he pixels froman alternating
current vol tage'a@ﬁh’@g@t B8 DR TRHENE QET§THYOUPSE Y Rsdwee ThEO [HRERRIS BASESKEer ns
an apparatys for electrically testing a plurality of pixels possessed by a
devi ce Hubstraiest coHe el ectrical tc-at apparatus conprising: a primry
ccnl; 15 means for superposing the primary coil and secondary coil
possessed by tHEPEBESEE Eibéifstagal aRd cugerandspaititngethye aheoudy 2 GonsEInig)
whi | e superposing an arbitrary part or all of pixel electrodes respectively
possessed BPa¢iRg: pi xels with a testing el ectrode through a spacing) a
position of the testing electrode relative to the pixel electrodes
possessed 20 byeetwin Qepayvefpsanhapire applopdmjtetnadng enpsnt Hgltag fawmed
voltage to between two term nals possessed by the primary coil; and neans
for confir rhemgeqm oper @@trnﬁgalm nossesed ebe hthef Stu‘ﬁémﬂ)i sl suid omrdyingl flerthat i ng
current voltage generated on the testing electrode. 25 In the invention,
the spati ngnitacomeestions opcingsityeleents apspectieely dosiesdybycoplurality aseixcls,
controlled by flowing a fluid between the prinmary coil and the secondary 24
to thereby applying a third alternating current” voltage to pixel electrodes

respectivzely possessed by the pixels;
.
superposing the pixel electrodes respectively possessed by the pixels and a
testing electrode together throuéh a constant spacing; and
20 calculating a sum of the voltages applied to the pixel electrodes respectively
possessed by the pixels from a fourth alternating current voltage generated on the
testing electrode. . .
In the invention, the first coil and the second coil may have interconnections
formed on a same plane and each of the interconnecuions is in a vortex form.
25 In the invention, the first coil and the testing electrode may be formed on a
first insulation surface,
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coil. In the invention, the first coil may have interconnections fornmed on
a satllc plane and the interconnections he in a vortex form The invention
concerns a method for manufacturing a sem conductor device 5 conprising:
formng an interconnection or circuit element, and pixel electrode to be

lied with | : he i ' ~cl | )
2pprying & vol thbet @ nel pRYER: bR ER-TRRIEH kMY EaficnfibTREo s

el ectrode whil e superposing an arbitrary part or all of the pixel 10
el ectrodes MAfbtigh a spacing; and cal cul ati ng vol tages applied to the pixel

| ectrod ivel d by the pixels due to a-volt lied t
cach of the pi dBIEHBEYERea PR BHPC el g B v rEuf g abeBe Fohetand a
R AR I DA Ny e
Col Il prl 111%; for ﬁ? an int erlconnecgfi on or circuit elenent) and pixel
el ectrodd tSYgE® EHg}S F acrong pRulAtoR SREgES hr ough the interconnection or

i it cl t; | yi i th tact;, .. | t t .

't er connect i olnRE G Sof BiReh ety Perpwirhiing! {Ba ity BlBowRE Wei ng

superposed with an arbitrary part. o |1 qf the pj~cel electrodes throubh a
spaci ng: ariings velrads apliveice SheRisbpicradt BEE%%tP‘JpWéﬂ! thy ¥elfqesdrgasuring
respectivel y possessed bg th? pi xel s due to a voltage applied to each of

t he pi xel @%@Pﬁdﬁ&?unﬁr‘ MR vol tage on 25 the testing el ectrode and a

position of the. testi ng electrc>cle rel ative tlo the“gi xel el,gtgt‘rodes‘. 125
The invention EVRg IgNRONGBHSFAS, ARRITHI APT ¢ Prigical g EN08 Rps Pracec.
conprising: formng an interconnection or circuit elenent) and pixel

el ect r ottty W‘%‘Gﬁ‘&&“‘é&‘ Hevice athggilectgisak IS RRPATANNS CPRPEREWANect | on or
circuit clenment; 5 applyjng a voltage to the interconnection or circuit

el enent; novi n@ I%f"f‘é@’tc%l?ect rode while being superposed with an arbitrary

part or all of the pg xel electr des‘througE a, spacing; anii.l calg Iaﬁ]liéng
vol t ages appl i €AY IPhEIRFIR@IINS FECPIHBIBECH! %‘ﬁééﬁ%ﬁ%%é@ €9BEPC ;;’Ytt )

pi xel s due tc~ a voltage applied tpo each of the pixel electrodes, froma
vol t age on stmigansluceas QYgCt‘et%éih@éd f%m?i‘ ACPBERRG PACHIE t he testing el ectrode
relative to the pixel electrodes. The invention concerps a nethod for

manuf act uri ng AeRNsifeRSWIASEPTIRE @ Iﬁé‘#p?l?%tif%& p@%ﬁ%&f%év R i hESEPEN or
circuit elenment, and pixel] electrode to he 15 supplied with a voltage

t hr oughlx h§IQ%¥®?@ﬁﬁ£@fitBW%1 CENSHIRL PREENt ; appl yi ng, without contact)

a voltage to the'interconnection or cjircuit eIeTent;
means for applying an alternating current voltage to between two termunals

possessecii by the primary coil; and
me:ims for confirming an operating state of the pixel from an alternating
current voltage generated on thg; testing electrode.
20 The invention concerns an apparatus for electrically testing pixels possessed
by a semiconductor device, the electric test apparatus comprising:
a primary coil;
means for superposing the primary coil and a secondary coil possessed by the
semiconductor device together through a constant spacing;
25 means for superposing a pixel electrode possessed by the pixel and a testing
electrode together through a constant spacing;
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noving a test electrode while being superposed with an arbitrary part or
all of the pixel electrodes through a spacing; and 20 cal cul ati ng vol t ages
applied to the pixel electrodes respectively possessed by the pixels due to
a voltage applied to each of the pixel electrodes) froma voltage on the
testingel ectrode_and.a position the testing electrode relative to the

pi xel el ect r ode§ gﬁﬁﬁﬁﬁéﬁeﬁﬁﬁwﬁgﬁnéﬁ“%ﬁﬁ”ﬁﬁgv?k@g‘56‘*“ﬁf&%“f’?%n%ﬁ¥bp
view of a testin ub%trate of the present invention; Fig. 2 is a top view
of a devicepgﬁﬁ§g93Vé SPTMYYSOUsBRY i nvention; Ftg. 3 is a block di ahram
of the testing substﬁgte and devi ce spbstrate_o% Ehe Qreﬁent,Ln%entJon; 5
Figs. 4A and 4BUHABS JREAPPYIRIHR PR IR &aEs A NG PR TEPE AR A SSTHYRRE i on;
Fig. 5is a ersEectiyﬁ vieM/af t he testiqg su?gtrate and device substrate
during test “Bf°R §P¥ﬁ%s%ﬁFf%ﬁ éﬁk#ﬁd?“ﬁﬁ@%.c%ﬁf%nd 6B arc: mahnifyl ng mew
of the syperposcegl cgoils and |llagillf~'\1tl~ view of the supc~-poscei

o1 xel el dot r oS TarPtbEalfigame s firshbwltass Shad Rl P EEior aRaTn,
invention; Fig.. 7 is a circuit. diagram,of the testing substrate and device
substrate ot MiGTTEn R PRAAPPESERE Of FRARNFon: Figs. 8A and 8B . arc {op

views of a testing substrate,of the present,Lnvention; 1 ig. 9js a.block
i agram of the. BRGNS PYEREpR bR EiaRaPE R e S R P A gPe St &

invention; Fig. 10 is rspective, view of the testing substyate an

devi ce substytke %f{}?tf?llgfcf Eg?lommg Hzl%‘i' gg‘éﬁ‘ﬁe“i &\?e?ﬁ“?‘aﬁ’; g‘ﬁf @93 ‘&e PHAREM 1B
are: views showi ng a manner of superposition between the 20 testing

el ectrodes & the pixel electrodes upon rotating the testing electrodes of
the present invention, Fig. 12--i~ a view show nb a manner .of superposition
bet ween Phe pi xb1 the BreREdR %)ssfgwilénwh%lveraamnttwﬁme*émah@rtlwa WA

el ectrode of the present inventjon; 25 Fig. 13 is a block diagram show ng a
configuratiBW“S@“%‘?@éF“%ﬁ%%?%%H%‘ NIERBOUFREMR™1; Z7  Fig. 14 |s a block
di agram show ng configuration of a testing apparatus in Enbodi nent 2;

Fig. 15is a ci Iil@i“t“’f‘d}t&w PRGN R §1e§lh%(f hﬁﬂg%fé‘ég‘i%'@m&ars&m‘?m& UGER K itk nt

3; Fig. 16 is a circuit diagramof a signal processing circuit of

Enbodi ment 9O9MBNFNg: 17 is a circuit diagramof a waveform shaper circuit

of Embodiment 5. Fig. 18 is a ci cui{; diagram of a rectifi e'i circuit of
Ell hodllllellOtOGl,nmg a pixel electrode and an int€rconnection or circuit element;

15 applying, without contact, a voltage to the interconnection or circuit element
to theréby applying a voltage to the pixel electrode; and
rea{ding, without contact, the voltage applied to the pixel electrode.
Th'ie invention concerns a method for manufacturing a semiconductor device
comprising:
20 forming a pixel electrode, an interconnection or circuit element, a first coil and
a second coil;
applying a first alternating current voltage to between two terminals possessed
by the first coil;
superposing the first coil and the second coil together through a constant
25 spacing;
applying a third alternating current voltage to the pixel electrode by using a
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Figs. 19A and 19B show a change in tinme of a pulse si~, nal rectified from
an alternating current of Enbodi nent 6; Figs. 20A : ~ZOC sh()w a Change 111
Clllle O a direct current signal generated by 10 addi ng pul ses together of
Enbodi nent 6; Figs. 21A-21C are circuit diagrans of a rectifier circuit of
Enbodi nent 6, Fig% 22 i.s a bl ockldi agram [..an OLED panel  of ‘a"l‘iib he
~ht - eni t t i niF QBRI LW eI Cage 'F‘FEF.A %%@gnawmgrlmnéw Regpesged by the

| ar ~~e- shad sub tral'ge of Elllh()Cl11111'1lt 8; 15 Fig, 24 is a top view of
a | arge-si z%e&(’%’atfé)t‘rate of Enbodiment 8; Fig. 25 is a flowhart showing a

flow of a test process ofhEnbo‘ f‘i ment 9;rbfi %s: .26 )an'dlZGB are tlo apd
sectional vi ewsSHITREINE thy gL clacirady dngk a gl ¢ierBhtle foecthng teogshay | s
a figure sh~wi n~ an operating state of the pixels based on each 20 function
of Embodi mefRDSFANT HEFR B DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

[ Enbodi nent Mode .1 | Fig. 1 shows a top,view of a testing substrate on

i oh t oSt i s o calowhehdhe ook doetied Hgthe&lt‘ﬁleﬁl‘?cﬁ(féﬁﬁlwﬁ AfQUHG akernaihy
structure. Fig. 2 shows a top,vi ew of a device, 28 substrate to be testeu.
The testi ngC'¥aERY YRFAECA SRR OPngitesting ¢le&Todh a ~uhstrate 100, a primary
coil forned rehjl_%n_lm ,..all exCerll al if@ut buffer 10Z) a conpect or
connect i ng part | POZVERIION GREETN BEHMC A STEUACTNENG ASRRECORNCE T Gyiess ent
~lescription) the testing 5 substrate includes the substrate 100, the
primary coi fOIRPOFIRE rehion 101, anmi the other circuits or all the circuit
el enents forned.on the su tratgqloo. The primary coil forned regi an 10l
possessed by t hfOTMiRg 3 pieseleeEodh aniRieFRANNECHPR SHCITRHIE HEMsRisdirs kil and
arrangenent to the structure shown in Fig. 1. It is possible for a designer
to arbitPar¥ys ke the nunber and arrangenent of the 10 primary coil
formed rehions 10I. AlthoLl~h Che testlll~, ~ sl|hSCCate s~lohl~n Ln Fig. 1
has test el ect raRRAENEAAiredtesRating SuEen Y Vol greEe Petwsgnswotorminalidossyesst i on
i s not Iimtegmté) such a structure. Testing el ectrodes may be prepared
separately by 156 Coidist | ng. substrate having a primary coil formed region.

By separately providing testing supstrate havipng a 15 pri y coil formed
regi on and testSupgrRasEE: aﬁdgéb)t C{a)%di@-{)&}h‘éée%md/@é f@%?égﬁlégirﬁggf‘shﬁé%t%ﬂﬂfe and
the testing el ectrodes can he determ nes regardl ess of the distance of

bet ween t heSHgFiary coil and the secondary coil. Meanwhile) during a test
process) the arrangenent of testing electrodes can he freely changed
relativéby to tmtlg@w o& WayBE T Pashaping a Theonb oltem asing U BINg HiGRA CRHsed g, 2
has, on a substrate 110) a signal line drive circuit 111, a ,scanning line
drive circubatween, two pekeinale gosiessetl by athee xeeangl goil neiyd canphapg i Gntal 24
~cmmect or connectjng part 115, a wavefo rm shaper circuit or rectifier
circuit 116n&IgORNSEIFhAREYCWHElenTestmisdthesdiyapriing athirg pdeppaidpheurrent
description, the device substrate includes the substrate 110 and all the
circuits orvamgeitoshe pixaletasitoslef or med on the substrate 110. The extended
interconnection 114 is an interconpection to supply a drive signal and
power voltage twsiperospigdie pixgl elecmode and a testing electrode together through a

20  constant spacing; and
calculating the voltage applied to the pixel electrode from a fourth alternating
current voltage generated on the testing electrode.
The invention concerns a method of measuring a voltage comprising:
applying a voltage to an interconnection or circuit element for controlling a
25 voltage to be applied to a plurality of pixel electrodes;
moving a testing electrode while being superposed with an arbitrary part or all
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and drive circuit possesseti by the device substrate. Note that the
secondary coil fornmed region 117 c¢c>f th a device substrate ~s nut limted
in the nunber and arrangenent to the structure shcnvn ul Fig. 2. It 15
possible for a designer to arbitrary determ ne the nunber and arrangenent
of the 5 secopdary,coil formed reqgions. 117. /An FPC, TAB or the like is
connect ed tcgtBﬁ@"{%ﬁrFé:&%ﬁbélB%WgEg’iWﬁcwr?n‘iw in the process after a test

process. The device substrate after, conpl eti,ng .a test ocess is,cut along
Phe | ine ALK SIS A VAo ge Sl o SBbn pf fsshigel i e SRS Ak it oy
ff)rmed renion 117 i hysically and electrically, separated fromthe 10
Comnctor - abaediTnEeaaRte aog 2 RoRioay B desae Leriohe ot n thedidl

operation of the device substrate and testing substrate in a test process.
I'n order t&%%EdSSt ate under st andi ng of the signal flowin a test process,
the confj gurat i,lol? of the device ‘substrafe gnu testing substrate shown 111
Flgs. 1 21101 2 REISKRIQR CONECESE BEIhas algMmusIner] goltase GUnRHSIME | he
explained 15 with reference to Figs. iL and 2. On a testin s,ubs-trféie 203) a
testing alter né'tPiP%n%»L}W}é‘h‘ﬂt%F@ﬁ%bai"Q t?%f‘pﬁ’c%ﬁ“?‘i%’ﬁf‘e%ln‘é‘i‘gﬁé’lrc‘é‘éﬁ Y01 or
alternati n% current power, sourge 202 to an eéﬁ,er nﬁl, iPput bgffer 102
through a denfeREelingshrleassdorts anndied SAAdUIRUtE ShRiset FIRgURdFY 103. The
testing alternating current signal js puffer-anplified in the externa

i nput  buf f er 2onqwzlgar¥eswpqlt:%té@§ttwhﬁﬁgﬂﬁgmﬁwoww Rl 1t¥aé>jpaﬁqr@h.

Al t hough) ir}Fi gs. 12 Zozlgd 3) the input alternating current signal after
buf f er anplaift ‘éél’“ferlle%é‘ § Ehtioxe iYrpde N Buffer 102 is inputted tc~ the

primary coil for region 101, the inventign is not lipmted to such a
struct ub®. An aqa@?wa@g ﬁgOBe&er@mhe?it@ﬁa?h Héﬁwr}@xalﬁ?%w sifrpuavelage Obhe
primary coi| formed regiqn 101 w thout 25 providinhg an external |nput
buf f er " | 02.tha testipseles{roge apd; WP%}U%M{S{E%@“?%%E‘Imi?‘ﬁ r%(lﬁgvsrqntfhpawlcoi |
formed region 10|. 30 An alternating current signal is inputtecl to the
two Cer 111FI9ATHICSf the primary coil. Meanwhile) in a secomary coil torned
region 117 possessed by the device sybsirate 204, a plurally of Q)Il~lar~'
curls arc tor 11hke-nvepEipaSHBEEISA et dtq»faemwumw ‘é‘ﬁﬂ#’é’ GBRR@ERSs by t he
primary call forned region 101. Wen an alternating 5 current signal is
inputted to thapphitaga firselinasngaursnasoltags ohciupen Pap fgunals passessed
el ectronotive farce occurs due to el ectromagnetic induction at between the
two terhi ndiys ﬁ@;géﬁ;ses by the: seconclary coil. The alternating current
vol tage generated on the secondary coil is supplied to the wavefonn shaper
circuit 116a osuptosidgtiheifisst ailand a secosl. coftiogodes thianebagseing circui t
116a or rectifier, circuit 116b shapes or rectifies the alternating current
vol tage to genapabyingadesans aligrparing cupsneroliaga cpsed PRBvYEhBratEdinplye
signal voltage orj power voltage is supplleu to the extended jinterconnection
114. The povsessad hyrthe seanngresil t@@lntlageécmnqs@@@rorwr:paglecm@ltsfj penedlng the
signal line clrive circuit L 11, SC-IIIIlIllIlg line ~lrnt ctrecttlt 112 am
a voltage to be applied to a plurality of pixel electrodes;

20 moving a testing electrode while being superposed with an arbitrary part or all
of the pixel electrodes through a spacing; and
calculating a voltage applied to each of the pixel electrodes from a third
alternating current voltage generated on the testing electrode and a position of the
testing electrode relative to the pixel electrodes.

25 The invention concerns a method of measuring a voltage comprising:
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15 pixel region 113 through the extended interconnection 114. The
alternating current voltage generated on the secondary coil may he inputted
as a drive signal to the pixel region 113 directly instead of through the
waveforni shaper circuit 116a or rectifier circuit 116h. The pixel region
113 is forg?qugg if plurality of pixels wherein each pixel is 20 forned
with a pixel e ectrode The signal line drive circuit and scanning line

drive olrouit LapdBbahi the Ak cliLAA PUTBAN bR bAGhePIRMAR Fhde T and 2

The operation 0 e st I|ne ive circurt 11 ine=drive

circuit 112 an%lf@ﬁ% Jr%ﬁﬁ.@oté&%h@@ﬂlﬂ' e&cgn ¥ & A9 P ﬁl@@llt%(%‘l%uc clt“ﬁﬁ&tl fode

of each pi er hat evi gibstrat é as a sﬂ ject
I 5 t h
Cirout 11 HobRaH, K80 mHRARypEMERLL o SHE SeBlnd P SMOTpRARE: B %0 ¢ age

or power \ ?It%%%n{@?’m? (nigr?élg?gl&l%letyfotro qtrnFolﬁff@;ell V()I?QILOH) %& '1&13@1953 to, a

However , 'S Vi rive signa age t0 such

a val ue thg ur&fn& W&Q%{%&P&J to the pixel el ectrode ~s_ p ven an

alternatin S’ The pi xel el ectrode of a pixel is superposed

with the testi [‘%v‘?&c‘?ﬂ&?ﬂ@ eﬂe%‘n‘r( d@r&H@be‘I‘n&ﬁEﬁ@ Ed%HfIf r?n%xc[rme;ﬁn{ ey P! xe!

normal |y operates t0 ternat ng> c pi xel

el ectrode) { rge Ates on the testing el ectrode 104.
The alterngﬁnmﬁ&ggtggaﬁga }&8Uﬁla98%ﬁéff§bnntlve force) tienerat~i on the

testing el ectr gggﬂ %ﬁhﬁoﬁg%égghg&%%fégaaﬂ%fs{lﬁ el? ix8P Fllgtroaf O TRY ! Oﬂ'uitgr oma

the alternatin ener testinri ect rode

I i t at
Get or miifl. afth%%@ﬁ\?ﬁéﬁ TORAR Prbrat B S SR PR BT BEF e —omy
I t t t f th I d
CePonaar Dol bR b AT VLF, e CEnf] TR
Pt ng a1 one HepcPvhgtancE B Sedoml R Kt ineiearectiay s
" the | nvERMGHR EREmEA e g i FoeeesBetiy i REFTCT ¥ 1 o act or I’Fid
formed cmt he. | ane and the |ine sse
spiral form AI,II:%} AREROT e Spaqiie 6%@85@8%69 BRISAFsFRpsilinhd & Cor ve
o5 UL YU Bt MR ST BB o
or med.*?1 t : o7 2 21Yess ne a coil
i the o or bpdraipedion bl ol o Fhuddhg ioe (bR dgay E@Iﬁcum '
s~m~conduct Qr device,. stand d. There i | so 25 a necessit ropen{y
set, to thBSB&m comHifdt Hra“ irae 8t HW&%‘P%)USHIMI)%‘I%?‘II? RE:! I’JI:PPI% Ot

arrplltude of .an. al ter.nati current SI% for test to be,inputted to 3Z
the pri mar gro&ﬁt}oq HCHER t:hggge(%m a supéerp bmon mteorauon method.

The invention concerns an: ‘electrical test method comprising:
20 applying a voltage to an interconnection or circuit element for controlling a
voltage to be applied to a plurality of pixel electrodes;
moving a testing electrode while being superposed with an arbitrary part or all
of the pixel electrodes through a spacing; and
confirming an operating state of the interconnection or circuit element from
25 avoltage on the testing electrode and a position of the testing electrode relative to

the pixel electrodes.
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Fig. 5 shows a perspective view that the device substrate 204 is superposed
with the testing substrate 203. N )te that shown 15 Cl110 Case that the
testing substrate 203 Show !l 11l Flg. 1 1las) as a prilllary C()11) a C()11
~1S sh()w 1 In Flg. 4A whlh'. S the device substrate shown nl Fig. 2 11119)
riS a SeC()!lIld | il._as s gnnector 205 is
connected to tﬁ];p{%g%ﬁé%: Por O%Sﬁrnnebc QQw}C%ﬂ&fggl%t%ﬁuhn&ﬁblﬁﬁ Fig. 5) the
prunary cc)il for 0SS € the testin Subs i
:[?%g" Wl gf}(gl%rg() l,'l ]y§ r n%edtorcnmtuci)}ﬂ?c%%(s glé&lllgyﬁphtélt

d wit {Pne"e
335?22025b§r‘ é A(fhr % %q L£on 1 fThe 8 i s desirably
10 smal |l er. Oﬁ'ﬁ 1r%i’rayw(): 19 1p leggl)gn&‘i%ll 0 plt‘(h gg 6ﬁ%ary coi |
f d 11 d tr f bl
niéi'easrS%'SS.“blraos@‘éfaitﬁéﬁise1?%%0%@? gﬁ%ﬁ#%esrwgbuﬁxﬁ% R ot 1 e

d | db h |
175 are Luptr posRe e&?&@*ﬁ?ﬁ@?f&nﬁﬁf&ﬁ“ﬁiéﬁ Cant spacing. The spaci ng 15 1§
desi r abl |1 The test 04 and th |
sex rably = e e e T

| ong as the spacin S to.he contr i ng bet testing
subst rat e Fo s PHidbHuee EBols apd S rontiny Tobt Rr AR e ERg " Phe
bot h substr tes gherm{ se) the spacing may be 20 heI d by fixing either one
of the devi" ngﬂﬂ T4 %504 or the testing substrate 203, to use a constant
flowrate or prgssure of flulel bet veen. tce testln substrate 203 and the
devi ce subst r at e"QBYENTRE OGRS NS 9%’}5? "seéh‘?lﬁfl?( %mf}%‘élba 0:~5 or a

| i qui d. . Besi des %‘P? fI ui dlsuch as .a Vviscous. a gﬁ used q@ shows a
magni fylhg mew PG MO R%%f%afln@t%wmo mﬂﬁc&ft Sarl F%rgﬁo G438 And

t he secondar COI|bf0r direg&ﬁ } <£fed together. 206 shows a
primary cc)iFtegR WRPCARPHET S dndry ¢ 1?‘6 i though |n Fib;. 6A the
primary coil 206 and the,se onda 207 are the s di rection 1of
Fine spiral curoviha v egroadvhls beinaseaibos brih Maey Dicta 5t gl
primary coil Snd t he sec qH' fOI| may be reverse in spiral turn
direction. 98 ﬁ\mﬁqléecpr des through g spagige: andiesi gner to properly set a

spacing (L, ~~,) between the oil and th ecopdary c g. 6B
shows a nagnlfykﬁanvpéﬁi6#“&“%%??“&Eéﬂ@ﬁFW%t%ﬁ&éﬂ*@FiéPﬁBﬁ ‘?6§‘ﬁ6§§£§sed
by the and the testinh electrode |04 are superpgsed togeth I,n Fib;
."6B) o tfgg{l.aqgo@ﬂ%tppo@s qceunwlgqsﬁﬁep%%@a ARV O Op FOF 41 ER8 BCHOLE)

el ectrodes t he sgne ti e testing electrocle may he fornmed by <>ne

conduct i ve Tejatiyedp 9PH“igE§P@B§$ity of electrically connected conductive
films. A capacLﬁance is fornmed by rpo i ng tH&L{estinq e]ectrode 104 and
t he pixel elect llfd’éwﬁﬁgof‘&QBFWé}ba “5?1 %Pt OFHE HYBUF'FEnt vol tage is
applied to the pi ctrode 208 111 a state shown 1t1 Fia. 6B,, an

el ectromoti ve @@p@@%@ﬁ@?%@%@ﬁtt nEokags (O BFIEPRBERIOfUr gt plemeny
shows a circuit diagram where (&éfo i ng toget he { t he pi xel electrode: 208
of the devifekecanipal lﬂataevt&wcézettﬁ g eirberpipee pigel Jecindesecac 11 g

5LI bsCrate 104. Note that e p| ucture sho 715s e one
exanpl eGnd hemd@Vipga e e%{ﬁ‘éf h@e mgﬁwr%q%ﬂtba ﬁr&rﬁéP%rrrré’ﬁf’@

possessed by thegﬁ%xel H t.heir, connections are not Iinlted to the
confi gur at ioshe R ekeﬁtrp g tl?"“&)é&rmhw‘é) al though Fig. 7 shows a pi xel

configuration of alig 3mtt|n Vi C t he invention
etermmmg a distribution of a voltage to be applied to the pixel electrodes

from a voltage on the testing electrode and a position of the testing electrode
relative to the pixel electrodes.
25 The invention concerns an electrical test method comprising:

applying a voltage to an interconnection or circuit element for controlling a

20



can be applied to other sem conductor devices. Specifically, the teat

nmet hod of the invention can be used t0 a Sel111CO11dL1Ctor devi ce provi decl
that an ainmating current voltage can be applied to the pixel electrode by
controlling the application voltage to the interconnection or elenment. 25

The |ight-epnjtil =L &M Ak i A Lgnal lines S1to Sx in

t he nunberggg‘tg'k‘])%%%e?y?tﬁg%ipwalﬁ%(@ﬁ%e%e% Zﬁ)ﬁ%%fber of x, am scanning

lillea L11 Chem%é{,m(,glH@ﬁ(,éﬂ{q%&cﬁ@g&t%il?fﬂurpg?&t)%a%iﬂpg %‘Qgglé}h al_,Lszir SPS Jpne

power |ine and one scanni fi erno € pIXx t chng

TFT 803, a I\ - 4 Stor L_apacitor 805. 806 is a capacitance
of LEd T8y érlga- t[rgg%bt ﬁggu,@tg b?&jc'?{l G

formed by superposin estt’ng el ectrode 104 5 and the pixel

| ectrode 208. i t ching. TFT 803 h | ted t
one. oo the. scnm b ACUBRH T Y8l {FDERPpRG! Lo BRATRELREMT oo™

and drai.n gegions jone of which.i onnact ed, to_any one of the siqgnal [ines
S1to éx \/\519%} Y(hl aggtﬁ%rtwtgotegtlré%l‘egecgﬁOgSthé pélb-{}%bl} ﬂEt it%t%’ ﬁ@ﬁ“@@ﬁl. The
uriving TF'rI' 884 Eda soiugfﬁaa[ggl ,_dréa{? 10 regi ons one of which is connected
to any one SEIYG Ebev\%?( e 1Y vx while the other to the pixel

el ectroc.le. - _The storage ,caﬁﬁgi,t%ﬁﬁ(g5 .hgs t wo %I ect r odes )onnectred to

the gate el ect FOEETIPSARRIF T g A EAGCEHE OO R P RSBEEE Vel .
In the pi XEA s@omgldi.n Fi ﬂ 7, an alternating current drive signal voltage
i s being 15'pptd iptgihy Eower line V1 to Vx. Accordingly, in the case
the pixel is nggmal, the swtchi nﬁ il'_‘FT.8(?3 can he turned.on by controlling
the vol tage apﬁfhfféav?rb?%&o%%t‘éﬁhﬂ §9tie it mRethod OMENA™g TFT 804 can be

turned qn by controlling the voltage ,applied.to the signal line. /As a
Fesul t)10an &l { SPRIETIENY BGNF EAR AR A BB RN BT SR SR IS I CRARY pi xel

el ectrode. .' 20 By.applying an alternating, current .elr ive signal voltage
Lo the pi xEr @nectivaey lAfard b ARPIE ct PRERFOVE IR GRS o5 on t he
testing electrode 104 overlap eg Wi t.r i he pi xel ‘eAI{ectlrod'e: .The H%gnerﬁt ed

al ternating cuPYO¥HS Y BFHRGEIGLOE BHic beingaipgrpest Bith aprtigay rgseralt aged
circuit. In.the pixel shown,in Flg. 7) the pixel electrodes of the pixels
havi ng theogg‘rﬁ:eplgglx‘gﬁcéﬁ%‘%r?g[hﬁ)% %F%ac)é%ﬁjerposed with the sane testinb

el ectrode. However, .t he t({%.sti ectrode is not | ed to t ar r gngenent

ng. el |4, mjt
form shown i n rmnmgRatiginfifioneha ketas © bhapphcthio BreBiebeleus iy apped
witht testing el ectrode can he arbitrarily sel ected., For exanpl e:
concer Hgnhﬁf’ﬂ’eaﬁﬂ“ﬁ@gg %rh?l;\Wé‘rmg eheRErods apled Mxéuonevgé%t‘r 8&8&&@@%3% xcl's

havi nh the sanme sl hnal, Li may he $nnected toth a sallle testinh

el ect r ode. FEiHE G Eaediiy e%tir‘i’%ﬁi%‘ “Yreceived the output 807) determines a 5
normal i ty/ abnor ity of the pixel frfo? the alternatin n current voltage
generates on tHIUHBYRE AR ORSF RS FAK. OI4 £ SRIGFHRPRSS LOBmr CHhsytictlenent Bomey
drive nethqd or, tiesting-el ectrode arrangenent) there are cases of

si mul taneog\sél‘SPl%ﬂgﬁl ?tﬁguaovm tage to a plurality of pixel electrodes

super posed w t? one testinb el ectrode an sequeBti al application 10 and
arbitrary applt BEERGRUIOREIEIRTAI €A SR [Pt AP RGBS er nat i ng,

current vol t ahe Qa;?,lur lity, of )
20 applying a first alternating current voltage to between two terminals possessed

by a first coil;
superposing the first coil and a second coil together through a spacing;
applying a second alternating current voltage caused between two terminals
possessed by the second coil to an interconnection or circuit element for controlling
25 avoltage to be applied to a plurality of pixel electrodes;
moving a test electrode while being superposed with an arbitrary part or all of
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pi:~el electrodes) the alternatny current voltage atncrated c)11 the
testing electrode differs in waveform between normal operation of all the
pi xel s and not nornmal operation in at |east one of the pixels. Nanely) the
alternating current voltage 15 generated on the testing el ectrode
possesses) as %@io ﬂHtHQD an operating state of all the pixels having

t hese pi xe™eP F%ﬂQQFLWQHHMﬁﬁpéPaﬂﬁgrﬁl lternating current voltages arc
sequentially a electrocles) the testln g

Pllecl to a plurality ~qf\.ixe| 1 $

el ect rode has GOSHGUEWITLIPIAHNE FOR of fiv BSIEPRASTRY! VEFHESoBN THADi nb)
as infornmati nbl n operating state of eacH pi xel . 20 Conse uenLA . .Where
all the pi 26haUaREryH o at e aied shal e SmaseqtH TR BORHENT des

a nnnotonoug change of the, al ernatigg currgnt vol t age henerated on the
testing el SE{RGHSINGS ‘é?%@ﬂ?&““ﬁéﬂt pixebglechrdehe pixels is abnormal, the
sequenti_al operation of the pixels pro vicles non-nmonotonous change in the
al ternati ng curlMErinVERIPRGENERIRS AR tgcalitay e odfpnaprdngode: |
Accordingly, there 25 |s q:ffenence in alternatin g current,vqltage vef o
rmgen crated aPPlvings istalieraadpgchrsaey JErsrdehe Ay Iseninaloposessadl | ¢ he
pi xel s and, abnormal operation of at 36 | east one of the pixels.
IncIcIentabV?ﬂhﬁyaﬁgnparlng an alternating current voltage actually
generated on the testing electrqde with an alternating current voltage
gener at ed on tﬁ@ttregﬁln&gh«éﬁ%tcp dedgxsegond geil tagqtbaniproyakarskaeingor mal , it
is possible to confirm an ﬁp?rating 5 state of the élgel and deternige a
normal i ty/ ahno?ﬁﬁlb’lrt%ﬁcop Al eERREng ey tEeRYy voltags canset hefvess @ Eminals| t age
as a reference of conparisqgn i.s not necessarily based on a pixel alfeady
confirrtdd Reyssescd bpy %@fﬁﬁaﬁmé tH AR VRIEFFONRECHPR BF FisEWIRGlCBAN & copsTaldpgs
respectively generated on testing electrodes) a pixel may he determ ned for
oper ati ng 8tVQLEEC Enac 3gp FQ?E@hﬂbBﬁﬁhﬁ%@#iﬂﬁgﬁﬁsa pi xel may be confirned
for 10 operating state and determ ned for 17()1' LIlallty~ahll()rll1]711CV
by C() 111 par| 5piovingp et sheetradle srilgtheingsiocrpased @ity 31 adjeravmpart er all ot
CalcLllad :d thl'ULlgh SILITITlatl()n. .Athough in Fig. 7 the testing

el ectrode dﬁﬁpﬁﬁbebFQ@de%ﬂéﬂvg%aéga%ﬁ@ super posed together with every pixe
possessed by the pixel region) the invention js not limted t @gat. The
testing el ect r deerawRingedisiriaition efca relegarisybhaprlgsk g He BIXES el ERpdgs t 5
the arbitrarily selected pixels) to conduct test for an operating state
only or5t h&oar bithirdra ueyn@r@nsb@lﬂré@mpwxlém.gemefqiéagm ) ESEng P[ﬁ’é&]oldrﬂlﬂéﬂl 3
111()de explallled the exanple that the device substrate has the signal

Li ne dri vepesirieniof thatessogehtaiepdei mbatigeitoshe phebictecadgs,amdie circuit, the
device substrate to be tested in the inventionis not limted to that. 20
Even where t hecoriiingiagaberanre sate of theielere@iesiioprmingirquittlemant fom
conducted with using the test nethod of the invention. Meanwhile) for a

si ngl e devthrevelsageadistrib@tion. eval uati on circuit conposited with such a
single device) it is possible to confirman operating state by LIS111g the
CeSt 11leChod dhednppentiguueonsernhan clogtiigal sest nietbol spamrisiRg: by the above
structure, can determ ne a normality/abnormality 25 wthoLIC the Llse U a
probe 20u- ect | gpEninghdirsialeroamngewiton. voltage 0 betavesndwegeyminadspassgssed o
prevent agalll5C thl: yield lowering in the subsequent process due to fine
37 dust bpmadegicailbon usln h a pr()bc. Forth erm()r(') because the a
n(n-mality/abnormalit~~ in all pattern fe)rm n~; téé%CJaSes Call ht'.

~1 11 Cl—r 1111 nduperpdpjng e fiwstoihand eseyondheoi e@getﬁt eugleanpagingsi n

| plI1ied. [Enbodinment Mbde 2] 5 Fig. 8 SNOAS a t()p view of first and
second test i ngrestifgng ar egaveldroopliing a steend alamaging curtqnt \witage caused

tilvetltil>l Illrtlg a SeC()LId CX?an;~LIraC1()11. )11 CeCllll1g a
deVl Ce subbttvare two bergseds [pessassal oyl ths secand Iceill andr epplyisgce earhthe
male to Fla. 2 ill Enbodltlletlt M)Lje 1. A first testing Substrate shown

i 11 Fi @5 Siltérzonnortien oulsscnit@eBen0joragntrating a1elewel tof by appliedetst et 6101 |
an external input buffer 6102 and a connector connectin; ~
pixel electrodes;
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part 6103 for the first testing anl)stratc. 111 the de5C 1pCl(>IIl, the
first testing substrate includes the substrate 6100, the primry coi

formed re~;i()n 6101 an d all the Other circuits or circuit elenents
f()rmec.| on the Substrate 6100. Note that the c~ctcrllal input buffer 6102
pl ay not necessarily he provided. 15 The primary taqoll formal rehion 6101
possessed by t fROVIRE §ttestt§iqq‘5‘ﬁble§m}§ bedngsyrerpesed v E"éé‘?h”ﬁaﬂh@aqf viallpiper
all d arran netlﬁ gp tge structure Shown ;n Frg. 8A. It is possible for a
desi gner t 8MaPBICt FHEFO &t EMpuak ashacRgndd  and arrangenment of the primary
coil forned regions 6101 . A second CfﬁtLtIg stlhsO ate sh(7Vvn 111 Fig. 8B
has) on a substpPBiEMELEm operatngrwtapf the iBreTreRRGiprePeditdaelsmene froand a
connector co nec&inb part 6122 for the second testinb Substrate. In the
descri pti oB)thirda e aesmiyglegesenarediondhy dessingwée g rmshranat apeite)
testing electrodes 612 |, the Col111eCC()r Col 111eCittlg part 6122 for the
second 5espfﬂy3§ﬁb§€ﬁ&#@“&hdfﬁﬁwfﬂﬁéhgg%@ﬂe@ﬁﬂ@dﬁ%s or circuit elenents
formed on the substrate 6100. 25 The number and anan i;enent ~f the testing
el ectrodes 612ilhsdsyerigen cppcerns ag-clectied gpgt medodmeonzpridng:ate is nc)t
111111Ced to the structure shown in Fig. 8B. It is possible fOC a tlcshnc:r
to arhitrarl|yagelgidafispeltenmating fuenayel tage ta hgerasnt twef tepminal epesserged

el ectrodes 61 21. Now, explanation will he nmade c)n the opcratumc)f the
dcvl cc subbvradiret egil 5 testinb substrate in a test i~rc)c~ss. In c>~l~r to
facilitate um erstandin;; of the sihnal flowin a test process, the

confi huration e#parhesingeh¢ Sestsoandan weondwnilitagrhgsthrougha spaging: first and
seconcl testing substrates ~s shown in a block diagramof Fig. 9, which

wi || bdOexpl ai restifyingtch wasfedpmmsbapiog Al wsong altashazingGrurreret Yolrage qaesed ng
substrate 6203) a testing alternating current signal is 10 inputted froma
si gnal soubeev@ul tep tdrnanalat pergessed ﬂemth(pomecpmtmgwilcendomml@iranirem etnal

i nput buffer 6102 throubh a connector ccnul~ctm to the connector

connect i nbigardondle08on Thecitcast ¢lngeart Gr cantrollinglal voltaggr ekt applighlo ilse
buffer-anplified mthe external input buffer 6102 and inputted to the

pri mary copixel okegamiodesgi on 6101 . 15 Incidentally, in Firs. 2) 8 and 9, Chc
input alternating current signal after buffer-anplified in the external

i nput huftcr 6h0%insa iesputecendde ovitthebapng sreypasod withoamerhitregi pavt 610l of
However ) the invention is not limted to this structure. The alternating
cur r entl5si gmapixebylehondel tteotgly aisppeingethd o the primary coil formed region
6101 without providing an external |llptlt buffer 6102. 20 A plurality of
primary coils deermimingeddisniliv@npof amolageoid bé appleal I(EdiltopiXGEBtbctrAdcs
alternatinh current sihnal Is |Illptltted to the two termnals of the
primary cofiom Mehindhilteehatime auseconoarge goictattéd on thedeswgy olectrode apdssessed
by the device substrate 204, a plurality of secondary coils are forned
correspon gdosiggntod thé eespingrabeqtrate defative@$s(the psed el tiodes;pmldt 11a1-\' () 11
f()rllled regu)n 6101. Wiell all 25 alternanng current signal is nputte~i
Co the primaryc@ofitmingmnabgeznting stage ofnheenteromincagenas creud dementtibive
force generates due to el ectronagnetic induction at 39 bet ween the two
ter mi ndls posbelsael distriputioa. secondary coil. The alternating current
vc)ltage gellerad.d On Che sed)lldary call Is supplied tc) the waveform
shaper ci rcui t IrltHGaventibhechedast dailemdoihe sed andid@hmai hevevantefconmes iape r
circuit 116a c)r the rectifier circuit 116h shapes or rectifies the

al t er nat i -pfprowedr@nt some glldrmgend chagenercaheeaiahsibeansi goatx Grrnm=unver vol t age.
The generated drive signal vc)ltage or power voltage is supplied to the

ext ended i nt | : hcdjerineentioh,nth spacindherweeo ke ded cdil nué tlsé grrahdoiltnagebor
power voltage is supplied to the signal line drive circuit 111) scanning

| i ne drivecantrollid byl flawangla flukkbe meghahe plidrarhcoillghdtthe sexiralary coil.

i nterconnection 114. 10 The alternating current voltage: generated on the
seconndby coi | Thaynhatiomputricechsas appdratvsfor degmiahlly wstihga ppimbty ofegiabn 113
directly instead of through the waveform shaper-circuit 116a or rectifier
circuit 11pbssesshé bpiaxklviceegiborrat] 3he slet ojaatredbt wpparacisplamphding: of pi xel s
wherein the pixel is formed with a pixel ul~ctro~lc. N()te AIIC G-I’

51~~, . T~IML1 11111." |I1l"'lve clrCUC antB sCallnillg 15 line drive: circuit
15 11()t hilllted In Che IIIIIIlhl".1" to Ch aC 511()wll In Flgs. 2 and 9.
The operation of the signal line drive circuit 111, Scanning |line drive

circuit 112 and pixel region 113 applies a voltage to the pixel electrode
of each pixel. Note that the: device substrate a5 a subject-of test not

necessarily requires drive circuits such as the signal line drive circuit
111 and the Scanning line drive circuit 20 112. The drive signal vl)Iltahe
or power voltage may be applied only to the pixel region 113. However) it

L | 4 —— _a I I e o v ~ 1 o



-10 alternating current vc7lta~e to the pixel electrode, an el ectronotive
force generates on the testing clectroele 6121. The alternating current
vc7ltage) or electronotive force) generatt~i c7n the tearing electrc)le
6121 has a pixel c7peratlng state as information. Fromthe alternating
current voltage generated C711 Che testing 5 electrode 6121 ) an operating
state of the pP%’r“%8§§§ésed by the pixel region can he confirned, and a
nornality/ahnornal{? thereof he determned or a faylty point be specified.
'nci dent al 1y, [HANF {3rsUPARPEEIORPTERAT SOUSad 3 HPRIaTGriGRRIENed BY 814 he
sanme as thqgse of Enbo~|innpt I )@ghal Call 11Se C()I as shown in Figs. 4A
and 4B. 109¢Yige sulptemp frecaheretheagh nvBAGNGW t hat the device substrate 204
is superpc7sed with the first testing substratﬁ ?203 and second testing
substrate 6205MeRBS &N HRETKBWAN arhufaryaaseot pllpf pixsbelerirotes wspeaitycly
substrate 6203 sg?ﬁn in Fig. 8A has, as a prijmary_coil) a coil as shown In
Fig. 4ASwhPpBessy &bt Pixadypithratesting slos tioge §R@b€hﬁ§¥ﬂés a secondary
cull) a ccul as slu~wn In Fig. 4A. Th ccrm~ctor 6209 if 15 connected to
the C() 1111eCCRERNSfomEhaneing agpasiian of B8 festing ehe trqdestelativet ionghespist r at e.
Meanwhi | e, Che 71111eCC()r 6210,is CC71111eCCCCl to the connector
connectinge$éﬂp g3 passessed Pl ghe BEGH t(atlllg substrate. As shown in Fig.

10, the primary coil forned region 6101 possessed by the first testing
substrate 6203M&ABS (feRPLEBA @RI 3}EEBRTING GHITRRAL YRGS OlrWEeR SWedeEmBAl he 20
devi ce substrate 204 are superposed tc7gerher through a constant spacing.
The spacin90$§$dd§WﬂbQPVn§ﬁﬁKPér@nﬁhe primary coil fornmed region 610l and
the secondary coil forned region 117 possessed by the device substrate 204
are prdPerabl ymganpdar ceafismirg Bneoperaripagstase pheashadi ty pixelo figan an
controlled. IVleallwhlle) C110 CeSClng el eCCC(7dl'. 6121 pUSSesscl| by Che
second C : a;\tt¢nnaging5tlsn¢@§prtﬂge som3ateddon He [ elsceotleode possessed by the
pi xel s of the pixel region 113 are superposed tp?Hether throuPh <l
C(7115CallC spabemyenTiva cpgeinsgniappaiasel foaelegiricplly testisgaplualityrieinedst i ng
electrcolc 61 Z 1 V11~ the pixel electrode possessed by the pixels of the
pi xel ' egbessessed By ardevireeiubsahtey the clegtridal tess appareruy @wnagritingiy as Cl | e
spacing 15 to be controllc~l. The spacing between the first testing
substrat e 6203aaneharheodevi ce substrate 5 204 play be maintained by fixlllg
the b()th suhstratea. Oh crw se) the spacing play be held by fixing cl Chcr
()tie (Jf the micens farsupstposing the-pripyary chd afy ré)s&CCt)leéflliYﬁ@iISlﬂbsitsli@U@/gBD& to
use a constant tl(nv rate (?r ~~rc,surc ()f field I)etwecn the first
testing sudsticasebse@0Stlouhtarspadiegi ce substrate 20~. The field call)
representatively) use a gas or a liduic-1. .~Bcsides) a fluid such a a a

vi scous gel camehns dsedhan@ng| Iwhild awpdrposiag Enl bollirhiy @art € Nbdé pixgl C11C
primary Coil alld the secondary Coll Illay be the: sane or opp()sitc in
~lirect!| ()ele¢irbdes mepeguiviel possessed Myahwipixady with a seyogsileteodeihroaghesi gner
to pr()perl~c ,(:t a spacing (L?, ,~,) between the primary coil and the
secondary ating, apssitiphf the esting lelettode relayive 8b thermixe! gdéatra@esiposipssod en
the plIlllllry C()11 alld C11(.' SeCOndary C()11) reter('11C(: Ci1111 17L

| 11 adl 20t (by ehelpixeBA 111 El |1 b(0Ol1111enC 1VTQ At 1. 15 M ; anwhil e,
simlarly to Enbodi nent Mode | ) one testing el ectrode 6121 is

si mul t aneous| ymsapefpopetying oh adtepharing ¢wiyer) Yolpigeab heiteeen ¢WoiteBninise

‘testing electr()de may be forned by otll'. C()IITWICCLV(." file) or L,y a
plurality gposesedbyrthe ptimarg onilemiced CO11C111CC1Ve f111115. A5 tol' 11
| 11a1111eC ()f I1lpl."1"poSICL()I|l betwl'.ell the CesCng electrode and the

pi xel el ect r odmpanefer enofrgtny he omdating sFitg. obBa¢ln dEnthedpivelst fivbdan1. 20
A capacitance is formed by superposition of the testing electrode 6l 21 and
t he pi xel dteanringeunes: vithes: ameahtedromathiengsteng elenatrodol t age is applied to
the pi xel electrode 208, an el ectronotive force generates (lee to

el ectr @5t ati ¢ Imdhedhivartian thhepaasy beryeehabe podwraeoid and et sondpiywaoill | 1
C1115 el111bU11L1211(:11C 111()u(', Che pl Xel el ectrode 208 superposed 25
with the tmayibegositedledduesosing @ fluikbeameenrthe primayawil drshtheracohdaror e)
the positional relationship of the testing electrodes 61Z 1 and the pi xel
el ectrodes 208 differs from 42 monitaord to nonltc)r. CO)IIC:t"IlILIlIg a
circuit ULM-!1'all77 ()t upon superposing together the pixel electrode 208
of the device suh~trate aml the t(atinri c:lectrodc 6121 of the second
testing substrate, reference can h(: ‘ma~lc t(> FIB;. 7 ()f
EllTh(>dlllll".nCivlo~ic 1. Note that) m5 the pixels shown In FLn. i, the
pi xel el ectrodes of the pixels having the sane scanning |l ne are superpescl
with tile banmtesting el ectrcdc. Howev(:r, the testing el ectrode is not
111111Cel1 tC) Cle ad'all~el 11cl1C sh()wn In Flg. 7. It 15 pCsslblC C(>



alternating current v()lta~;e on the tcstln~; ~lectroue 61 Z 1 c76tal ned
through all of nmonitoring. 20 Figs. 11A and L 1B show a positional

rel ati onshi p of between the pixel electrodes 7?08 and the testing el ectrodes
6121 when the testing electrode 6121 is rotated, about a center of the

LIi xel region,as the center axis) cma plane parallel wth a plane fe)rm ng
th a pixel %‘P‘lectrode 205. Exi)lanation is herein Illade ol1ll all exalllple
havi ng pi xel electrcuies i11 the nun I her of 5 x Sin the pixel region in
order for easy thi@eEREQRS Jheoib RpvdraeiiBrEregmpectpns Oghehana sy
prior t() 1'()C 7&1%) 11 (0) whcrmm Che pi xel fel ectrode 208) -I 3 every
five) is subdPpaRedhiipisreqnnectonehe igyaglogterfoH®- 61 21. Fig. 11B shows a
staCe Clat Cleg, tcson~, electrcoles 61F arc rotated ~S degrees .
count ercl ockwi s h*’«I”I*l‘(‘,’)nltloe‘il Gonee R e B for manwiactpEgE gemicgndus ter davige of
Ftg. 1 1_A In this case, the te:~tuy electrode 61? 1 n ~y,~rposed with a
di fferen? piRBPIENECctrode 5 208 fromthat of Fig. 1 | A The alternating
Curl-ell C voltage ~;cn~ratecl on each testing electrode 61? 1 differs in
its anplitude a&?&“’\l’&%éf‘c‘%‘?ﬁcﬁéﬁé‘?ﬁ?rﬁ@rtqlfﬁ(u}tnglﬁﬁbﬂﬁl angl | pixedr clegtrpdeap be

el ectrodes sumgosﬁd vvifh the C(: Stlll~ ~I~ctr~oe 6121) an area of

super posi t i BWPHEY AV iEhe vpltRes tupegh the &xpreongeation os clreitaleaerer nat i ng
current voltage applied to the 10 pixel electrode. It is possible to
prtvu~usly cal ciRPAY'BE B gRTar 1@)fm[§¥©@éllneéll@épfthéglttetl)cfﬁ@“s'uper posed with
the testing el ectrode 6121 and the area of superposition with the pixel

el ectrodes. |t Meviaigsbiesbalefapde tvznlprsepm@gmg aArhitrry e al of de pixel ur
actual neasurenent) an ~1111~711 1 ~l~ and wav~trn~ of an alternating
current 1Qolqle"gféOLﬂQ§ theough appiciegl a8d t he pixel clcctro~le where all the

pi xel s arc in normal operation. Consequently, in the case that, ter

exanpl ) as showhculatimg goltages apphipstap the potel sbestadga repeetiyy pogsessel! bys
1LIcaLl~i' .~ 111 the pixel electrodes 208 superposed with the testing

el ect rode ethepixngls dnetaapoitageppdiad tomodt of theafixelwlegitraslendtom aclragnon

vol tage generated ()Il the Ce5CI11" electrode 6121 is different fromthe
case 20 al Itherestingelestrade and mopsitibnofahattesing WlecChde adaLivpad thy ixel- ati o
c)t the t~m electrodes of poor pixels to the pixel electrodes 208

super posed aMathoddie testing el ectrocles 6~1 is higher) the anplitude and
WavVefOr111 O all alCel-lIlad ng current voltage generated on the testinb
el ectrotfe 6121 Hapvestibneontémas easethalifot manpfaceliinaa ecmiondnowlr device
operation. Consequently) it 25 is possible to calculate an O-CLIpM 1() 11
ral d () Ctcomy@isimg:l |y c7peraCllilh pixels COf alllOn~ the pixels whose

pi xel clcctro~lcs, arc superpcocd with one testing electrode 6121. ~~t
Furt her nore) bdernig améntessenmgtioneot codeit glanens whhpixellc)eqstadeatd by of
tIll1~s, in positron relative to the pl Xel electrodes 208) It is possihl (:

te) () htal suppliecdbwéupmvoloage thavigh dic moerahhycipepnciret p?tm&m;; of anong the
pl XC's wh()sc pixel el(:ctrodes arc superposed with one testing el ectrode
6121. From t he appbyimat wothouat ¢antaét, normitagy © cper imténegnpedtids abrainigd in
each position of the testtll~ clcctrc)de 6121, an operating state can be
det er mi Hed ebementpi xel - by- pi xel hasis. Fromthe operating state, a
normal i ty/ahnormality can he tleterm ned.

moving a test electrode while being superposed with an arbitrary part or all of

the pixel electrodes through a spacing; and
calculating voltages applied to the pixel electrodes respectively possessed by
the pixels due to a voltage applied to each of the pixel electrodes, from a voltage on
25 the testing electrode and a position of the testing electrode relative to the pixel
electrodes.

25



Incidentally) the simultaneous voltabe application to a plurality of piXd
el ectrodes supe~rposea with one testing electrotle inclutle5 scqucnnal and
arhitray 10 applications depentling upon sem conductor-tlevice drive

m~t ho~l and testing el ectrode arrangenent. |II1l Che Case O
slil1tlltaneotlsh' seleClllg all 1 opl:1"aClh a pltliralllCy of pl ((:15)
C110 al t er nat i Adicc MeaRIONy 6PRGEERS geMethpd doprmemefacaying @ deviee sulwete
~liff~ra in wavcfc)rmheCWen tlp()n Ilorlllal operatloll of all Che ptXels
alld 11 OC £MPESHELa]l opcratl on of aC 15 | east one of the pixels. Nanely,
the alternating current voltage ;enerated On the testing el ectrode
possesses) as (OFRAER] GRLCICHNISSEPRL Pngirawinetenagnt, and pixgl gloestasle to be
Meanwhi | e) where sequentially selecting and operating a plurality of

pi xel s) t haupriad wighel wdltagsdbroughyddniareanngatipns@iqrienitii elemgadi t i on of
alternating current voltages each having, as information) an operating
state: of eachapplxmga A@k@gmim@wylpttzgommt@ns@rommm dlﬂny‘n@;per ating a
plurality of pixels normal in the all) IllonoCOlotls LS a change rate of
an al t er nat i ngnewingatesylacsmpele yeriberbeirgisuperpessd with anaghretascpais oe alliof h
respect to the overlap area of between the pixel electro( cs O Operative
pi XC: | s anth¢ hixel elcefragdeethrongbdepadoavanrdel y, where sequential |y operating
a plurality O pixels including an 25 abnormal pixel, IloClllonotollotlS
15 a change Cat@c@hatiig valtages applad td drecpireletlecvalasagepageinelyarassessed bhe
testing electrode with respect to the overlap area O hetwecn the 45

pi xel el ecthopixelssfucaperatliage apphed & ened aftlee pixet ¢lngtredes frooda voltage on
Accordingly, the alterinating current voltage generated on Che C('.SCl11~;

cl ect r d8de thes taitinierlestrodd andaagi@itmmbef veerestipgrelemrod] robpévreatd ome pfxchl |
the pi xels and not normal operation of at |east one of the pixels. 5

| nci dent al kbectiotles.s possible to confirm an operating state of a pixel and

| 1 eCer11111l1le a n()rlllall Cy/abnor1llahCy thereof by C()IIllparlll~

heOw : el | an | Mhel invehtib@lddrcecns nemethval tfagendroifhaugeges atewitcosulishmte
testing electrode in the case <)f using the pixels alrcaciy confirned

nor mal andcampakingr nati ng current voltage actually generated on the testing
el ectrode. However, the alternating current voltage as a 10 reference of
conpari son nusfornohg e artetdomnpineh cal cisady elepyddef nGll pisel aleyrrblie alo. b8y
conparing between alternating current voltages generated ()n a plurally of
CesCl115; ebmdicdodiek a vl pigk ehrqplghythben eoodnmaveidnfa@rciicust dpmeat;i ng state and
deternuned fe)r its normality/abnormality. In this case) it is vital to
conpar e t hem bypplaiticngwithdor consiademnavbhngd he diecanafrcodmequioxelor etieatit odes
superposed with the tcstin~ electr(ule. 15 Meanwhile) by conparison with an
al t er nati nglememtegnt vol t age val ue cal cul ated due CO 51111L11aCl()n) a pi xel
play be confirned for its operating state alld ~ictermne~l for a

nor mal i t y/ abnonmwing y tésheleeabde widledeigdupgrpakd modgim arbiEabyspar?or all Af and
11B the testing el ectrode and the pixel electrode are superposed 'together
at all thethd pigkbelpossdeseaotyh hlhpagingeind20 section, the invention is not
limted to that. The testin g electrode and the pixel electrode play be
super p@ded t ogeidlbelntial varltage aanipltedamoi thy rsedletéabdes xedpectivelypoushsstd by t est
for an operating state at only the arbitrarily selectecl pi~ls. Al though

t hi s enbodilwepikelsulde toxplodiage dpplivel @eanhloé thdpikel decakiscrodld bdtage@an had a
signal line drive circuit and scanning line drive circuit as a driving 25
circuit) tte esewnbedeattadeuand hopdidrest dat testihfeldamuelet jebriviestondte pixed t e( |
to that. Wiere the device substrate has a pixel region only, it is possible
t o cc)nductleatrbdss. by the use 4G of the test nmethod of the invention.

| vteanwhile) for a single cievice called TEG c)r evaluation circuit
conposited with such a single device, It is possible to Colltlr(11 all
operating StaCe 17y t151118 C110 CC . SC 111eChod c)r apparatus ()f Cdle

1 1Vell1C1()11. Note thd@RIBFDESSRIRGIONe QO OtHE PRAKENGBectly cc)ntrc) !l ed
and nmoved withc)ut 5 fixing the testing electrode on a substrate. The
invention, by the above structure, can cietermnc a normality/ahnormallty
of the device substrate without the use of a probe directly ()Il Che

|1l CerconneCClc)l 1. It is) accordingly)2gpossible to prevent against the
yield lowering mthe subsec. ~ucnt process tiue to~fine dust caused upon
using a probe. Furthernore, because the 10 normality/abnormality in all the
pattern form ng processes can he ~ieter1l1li1leC 17y c)ne

-



test process, the test process can be sinplified. Now, explanations wll be
made on the elllbodlIIIl".11C5 ()f the present invention. [ Enbodinent | ]
15 Thi s enbodi ment explains a configuration of a test apparatus for
confirmng an operating state of pixels and determning a
IlorillallCy/ahll()rnlallCy thereof by conparing between alternating
current vol t agb¥- deherapaivoRt a teptimeatibstyatsof the prosgnieingenkiotes in
Enbodinent 1. ' FEig. 13 shows a bl ock diagram of a configuration of a test
appar at us of t Fids 22dDadnpadivrehs device subyreye of HrepicsetdpyenieRy uct i on i s
inputted as infornlat-it~ frclnl a man machine I/F 305 to a measuring
control | er 306Fugrid i:a blpelesdgiaramof ghe seatting) Jubstramadhdenice substrage phighd on t o
control the position of a device sul 7stratc 302 and testing substrate 30l
as subj ect prasent BnCNUgE; i nformation) to a handler I/F 307 111 order to 25
start a neasurenment. The handler |/F 307 superposes together a pixel
el ectrcpde 47 Figsndf anlld prooagaifyiog vigws ofshdevile of eeppresenttangentiamd a
testing el ectrode 303 possessed by the testing substrate 301, through a
constant syacl Flg 5 is apaspactiveastw of thategonciubistrare Bekddvi¢giubseraee during
111(" abl 1CX 11C11C SC1rC I111SCr11CC ()I11) aS Lnf()Cl 11aCloll, to a
1111: aSt | Crdst gf g@Op1eethtGare808n; Ther eupon) C110 11leaSLIrlIlg SCyt1ClICCr S
308 controls a panel display sequencer 309 to select a posltl(m()f a pixel
()f a suhj (:ct Fus-6Asmd Ghdrd npgndymbenpost thonpeagosedicoilsrand omgrfifyong t he
panel display setlucncer 309 to a coil driver 310. An RF carrier 311,
havi ng a siignadf de)supcppaand piicl eleneroilagand taseng chpomerles,guspsyivelmosdppl y an
alternatin ; current voltage to a rear-staged circuit. The |xleasurlng
sequend@r PRB8embmventisnt he RF carrier 311 to input all 10 alternatinb
current voltage to the coil driver 310. The coil driver 310 uses the input
al ternatln g chiw @ng a votuiageagromsadpbe yesaihg sekstertnandideyide subfdrare Biringvi t h
an alternating current v()ltag~ fc)r Operating the pix(:( of a
subj ect - of tdsest theTpesextiavemdion;nput buffer 311 buffer-anplifies the
auppllcd alternatin; current voltage and provides it to a prinmary coil
tc)rtn~d regl efFigs3GA drkl BB provicg wievtshef pr i tostiny cubdtrdtor nedhrepicsonB804
with the alCerllaClllg Alrl'ellC voltage, the pixel of a subject-of test
possessed btwenhiengdevi ce substrate 302 operates. The alternatinb current
voltabe is applied to the pixel electrode of that pixel. Incidentally) the
oper atilén of t hig. 8dyiaddoslulatran ef ahe npoimgpubitrate bihdlglatide aibGtratd of that 1119
current voltage to the primary toil fornmed region was concretely explai ned
in the 20 prebeak imenhtiomdes and hence omittedly explained herein. Wa(:11 the
alternating current voltage is applied to the pixel electrode, an
al ternati::b chigr Edis apeldpagevgenerdtistestingsitsshicandadeita mbbetra@3luring
supe-r~lsc~i with the pixel electrode. The alternating current voltage
gener at ed @8t bhehd @etdrimnveh@ent;r c) de 303 | nclucies) as information, an
operating state of the sallle pixel. 25 The alternating current voltage
gener at ed cm t Figs.t lelsA angd 1dB(dretvievaeshi30ang 8 nprrowir o€ suparpasidog batwermodessi ng
circuit 312. The signal pl'()d"'sSIIlg circuit 31? 48 operates a val ue of
t he al ger nastingeleutroded andhihieaie:| gknavdetbanroeaoiy thesedting edd@nides Gf ehe
Specifically) calculated Ls a difference h etween alternating current
vol t ages oprebdrer inespeaon;j ve testing el ectrodes. The alternating current
vc)ltage generateC on the testing electrode 303 differs in wavefelrm
dependi ng on aRig5 1@par atview dtoatingof nidrmepi ofesupeFarsitidn dereasonhet pigel
calcul ated difference c)f alternating

electrode possessed by a faulty pixel and the testing electrode of the present

invention;
25 Fig. 13 is a block diagram showing a configuration of a test apparatus in

Embodiment 1;
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current voltage nclucles) as information) an operating state ()f the pixel.
Conseduently, the signal having) as information) a cal cul ated difference of
alternating current voltage (operating information signal) includes) as
tnformatl <)n) an operating state of the pixel. The operation information

signal is inputted , sgl ectofn Ci.rcui 13, The alternating current
Vo't age gener atdd iR tE AR AR bE A o PR MR i oes.
The noi se ﬁgngﬂ”%gfbhe teatl ng el ectrode) having ColllpaCatl Vely hear
fCeqilell Gy qi vol'tage) Call he renu)ved t<) a O .Caltl exO:Ilt by
calculating a q;;flr.n

in yalue L}et. the alternati rent o
vc)ltages generate §§Q§%53ﬁ§‘$§§}?L@NQE@QFPsﬁgﬁéC$%§ﬁ#$3%u§ﬁ@§ﬁgﬁé»vo|tage
of the noise izgg rer as Q?F gestiQ%,gl ctrogesuare chgﬁﬁr ng osition to
each other. Cc R A AU Tipgrap) Qb aiigel Recing gl of Tinbedpisiedh of

| t td ent, val t t the testi | ectrodes ¢l '
posi 1or 10 catif oA s LEBETars By bR B SO rBOI eintotion  ne
111C ablIrl 1~ l.enCer 308) 20 with the positi l, i,nf ti f
pi xel - sel eot ed i EHE DGl Gheamy! & BethEnBEr SR SR or i 1 cui

313 inputs an eragion | rymation signal . corresponding,to the sel ecteci
oixel of among SEvph pfait SORE IR G hSisE iRl RRBr RO SRS BPR o
signal analyzer 314. The %j n I_analﬁfer 314 anplifies the input operation
i nf or mat i oA STHHIS GHIFBH ! ?‘?dﬂ‘i}eﬂf converts it into a eligital form

foll owed by operation cessing. Note that.the, A/ D conversion is not
necessarily re &?r@@Aéﬁgsﬁﬁ%W Fﬁ@Fdﬁtﬁ?beg%g“ @CQEF“ISHH“@ﬁtﬁﬁﬁpﬁggyThe
operatiqn pr,qcess ,is carried-out i,n orLJcr to analyze an c)peratul ~ state
of the @ xéﬂgmﬂd%g?editﬂfé‘?‘g??‘ Pﬁgi"i’oﬂﬁg%‘?tbéb for a Llcsl~ncr te) prl)pcrly

select a 11Cell e operati,on process. The operati.on information
si bnal ) afC§ 2ar Fiis gbgr%ﬁﬁ)ﬂrﬁ f%t)l&é@&ﬁv%of %mﬁu}lﬁf b5 Of *ggta??ﬁg

controller 306, T nmeasyring controlle 6 specifigs, a pixel state from
the operation- E%ﬁbgés’ééhgg)ﬁ%r“g‘?g‘@ﬁ‘ o flar%ﬁ%oﬁaﬁtﬁg}fa{ lighge MiFtwere iy @I m n

es a nornabigy/_hnorgality of the pixel. Incidentally) the light-emtting
devi ce of tH¥QC Rti'on Ls not llnlltcd to the configuration s~lown in Fig.
13. It is satigfaégqry for the IL~ht-enﬂtting devéc? to 10 @ave neans to
generate an al T¥r At AGOR Uirent a (Bee-age! sybspagnet EgDedigpest Sic) | t a~c)

w t hout, _cont act,, an interconnection and circuj | enent of the dw ce
subst r dPe, neahébég1?%&9?VMPYﬁgﬁﬁ“&%ﬁ¥ﬁi§§%§HVbP{%@E“gwﬁﬂi to the pixe
el ectrode c)f the _device substrate, and ~IJ1('.M1S to control a position
of the device Etaaégrl%@ PWE‘PE%@PW%? ot plsa BeAt Pgws&@rffp B@H‘%‘é’éi£y a pi xel
state u() 111 all.alternatlﬂﬂ%current 1? volta?e,read, wi t hout contacté and
to determine aFisr d8rY APHlathid e d0pyanst seqHOTH vdsws PEFBY FSRECRYErhp
enbodi ment _expl ai;ns' a conIiguration of a test apparatus for confirm ng an
operating Ep “B?nbﬂ9@¥§ and determining a normality/ahnormality thereof
by the 20 use of alternating current voltages gener?ted on.a plurality c)f
testing el ectrbiedi EHEHE; ﬂ’éh‘{mg.anFPl@@mTHgﬁRﬁs)faP@Iwéklsd?aé'éﬂk@r‘ﬁ‘éﬁfc‘a
configuration of a test apparatus of this enbodinent. A LlleasLirelllellt
sCar C IRst funcdosrofUisnbagdimentdd-as LITf()rilladoll fr()Ill a 11lall 25
machine I/F 6305 to a neasuring controller 6306. The Illt'.asLII"IIIl~
controller 6306 50 inputs a handler I/F 6307 with an instruction to
control the pasttton O a device substrate 63 as_subj ect - of - , first
Cest! ng sLi botsETAlbEOLDR s UEIIRN Cak e PRArEeEed RO BENTS ot | on)
in order t0O sCarC a In eaSLIrelllell C. The handler I/F 6307 superposes
together a secomat-~~ call ti~rmm rc~; i (not S showtl) possessed by the
devi ce substrate 6302 aqd a prunaly coil termed rcgu>n 6304 possessed by
the first U@§B@§@P@Uﬁ@??éﬂé 6301, thrcnyh a constant spa cing. Meanwhil e,
the handler 1/F 6307 superposes together a puxel electrode (not shown
possessed by t hig debowaasopyichae BEOQSQH@U@U%@%Wﬁh@ﬂé¥é§ﬂpéfﬁoné§9§
pussessc~l by the second testing substrate 63]5) tprough a pon%Ia t.

spaci ng. 18cCPREINgEa $he INYGNEORLEBIZ s 6306 tiiep % 2aDAwas (PR HiSH Ofsy device
I1IstrLICt1()tl, a5 information) to a neasuring seduencer 6308. Thereupon)
Che neasurung sc~~mc~r 6308 controls aﬂbanel di spl ay sec~uencer 6309 to
select a position of a pixel of ,t subject-of test) and inputs the
position) as infcnmation) fromthe panel display seduencer 6309 to a coi
driver 6310. An RF carrier 631 |, havung a Si;~nal :ounce 15 and
alternating current power source, can supply an alternating current voltage
to a rear-staged circuit. The tlleastlrtng sequencer 6308 centrols the RF
carrier 6311 to input an alternating current voltage to the coil driver
6310.



The coil driver 6310 uses the input alternating current voltage to supply
an external input buffer 631l with an alternating current voltage for
operating the 20 pi xel of a subject-of test. The external input buffer 631
buffer-anplifies the supplied alternating current voltage and provides it
to the prumary call formed region 6304. By providing the primary coil

f or med regiS@lleI%MWbetWSltt‘He alter nating Clrrell C voltage, the pixel of a
subj ect-of test possessed by the Ucvice substrate 6302 25 operates. The

al ternating curflentestiopvalyardite aagpiweth Fig. T hes, pinracaibsohoct (G aiprimdrytdod sane
pi xel . 51 When the alternating current voltage is applied to the pixel

el ectrode, farmad reripiatlDhgate oxreenal wpit bfécrgdide pavescowr aonesttimg parc|193t r ode
6303 hei n~ superposed with the pixel electrode. The alternating current

vol t a~~ ~ermn:gt1crdswng thetodst 1tk dage tthodaned@3picaai tudiess)ipasnyblor netingn, an
operating state of the sane pixel. S The altCrllatlll~! current voltage
gener at el cubsthatetioshides bhebdstmed d6€0,68RPpriBapr avl ireet pica K ignall the
processing circuit 6312. The sihnal processing circuit 6312 operates a

val ue of thahat tiecunas dmall dur cientit slehteats ©rmedloer dicetibemaaldd). t est i ng

el ectrode. Specifically) calculates is a difference of occurred alternatuy
current vol t agellod pamaeenotl herntebtdginm &0 Epbssested .byThe tadtirer ndsiratchisaunr ent
voltage ~;enerate~l 10 on the testing el ectrode often includes various

noi ses. Thdimueadén chusednlnr aheatraspémgneteche sdaccrirashognconpar dt i lelsy
near freduency and voltahc) can he renond to a certain extent by

cal cul at i ngaasibllef foenetesignbetwmedntratyalattreineahic mynchirraent avohdeages eher at ed
on the testing el ectrodes. The fre~~ueocy and voltage of the noise is
nearer B tpramhwsddil formel ecdiongdé3l.arc closer in p(WI()n C) WCh
(>Chl."1". 15 Consequently) it is preferred to calculate a difference of

VI Cerl | ~It111~;Akhonenthey odstingeubsataveahotvneint Bigt ilngaseleectlcodedec @b andi n
position to each ether. Incidentally, the alternating current voltage

gener at ed grirkhg deelsformgdekgionr e tB303vditidrerssnomlimavéfrorsocepengitag:.on an
operatinh state of the pixel. For this reason, the cal cul ated difference of
al ter nat i ngl'edingeicrilet agsy boplepdas), sepsraflyifnfmthatéseing sabsoperlahiingast at e
of the pixel. Consequently) the signal having) as information) a cal cul at ed
di f f er ence pafmalyt@ilnftrined repionenBy ¥opdragdy papediakiangsting cubatdterhasignal )
inclnms, as information, an operating state of the pixel. Th~operation

i nf or matj oprah@Ralod rinegutdied 4nd @seed eltabdel, racdibtan6d b3rwddieclaetssahgr
circuit 6313 is supplied) thrOU~h Che illeaStldi1?. ;. scquencer 6300 25

wi th the 1kilib§kdcdbadihe festhl cedeasiet toh be Qbreamphoblegbrllegiof ehbylistdrce ofpanel
dl Splay SeqLleLl Cel' 6309) position of a pixel electrode being superposed
with c ach Heesédtheghradhfyadel el theCd@hdmrgcsiat MRaalvhao, dirgdy ®test process,
superposition. The selector circuit 63l 3 inputs an operation information

si gnal cor raspaAdbEment 6f khensalesbés dniel frely admngdachtiveR! ke davick nput
opcratmm information signals) to a signal analyzer 63 |~ The signal

anal yzer 63\Bstedtpl i fies the input -operation information si~;lzal and 5 then
Al D-converts it into a digital fornm foll owed by operation processing.

I nci ci gut al |'y) THhede¥d? sdsieteshown if PO HBCHSS Aibskdatd €10;Wisigml Jinadabet he
operation process may he by anal og. The operation process is carried out in
or~lcr to amalitzel am ofemhd NigieSdiake cREuit NE 2piaxpixeheédign sUBeraposednied h t he
testing electrode during nmonitoring. A~cordinnly, it is possihle for a

desi gner t gneé@ifdcyiosel l8Ch-candofdoebnaéc i) pdre 1apes atalveforpr depes cirdiie
operation information signal) after the operation process) is inputted to

the neasuriopge€@fitr eirt @t 1880md Thetinddre codndtaed IrtFiof30[7. chanbeprédat
positron of the second testing substrate 6315 relative to the device

substrate @3Giptihie thedegiek RUbQRAL ahIAle] thelsubsepeal Eall ull ahk tircafs b mes
to input a plurality of operatlc>Il 111f()I-Illatl()Il SlgllalJ

oper at i8n- RIreGRKEHeh @ fb ke MBATHE kilgt&RA1N10) Mk H3IOedTine@BAR Y] 14
ccmroll~r 6306 specifies a state of each pixel and determ nes a

nor mal i ty/ ahipi¥Blcohve@fion B sutipkeh dbkeRehiBamPsbweoRlane thahe pidclrasi@a of a
pi xel el eCCrode sLl pl:rpoSld th e;lch testing el ectrode durinb nonitoring
slid the input operaColl 111forl1lad opgsignal 20 operation-processes.
Note that the test apparatus of the inventiemis not lunlted to the
configuration shown in Fib. i~ The test apparatus of the invention
satisfactorily has means to generate an alternating current voltage)
Illealls to supply voltage, : |



w t hout contact) to an interconnection and circuit elelllenC of the device
suhstratc) 25 nean 5 to react, without contact, a voltage applied to the

pi xel el ectrode of the device substrate) and neans to control a position of
the Avlce substrate. 53 Furthernore, it is satisfactory to specify a

pi xel state froman alternatinG current vc)lta~;e read, w thout contact)
and f urt heantslrivet dravitneosaessed byrehé dyviahmdrsomicé.ty c)f the pi xel .

[ Enbodi ment 3] 5 TI 115 el 1160d1ll 11lel 1C expl ains a detailed Conflguratl ()n
()f a sl~; 11alNwe)besdrisedadarg gt foyied hgiarest7 apparditvus: sihowatd v N g.

3. NoCe thaC Che s|~11~11 processin;~ circuit O the CeSC apparattl5

Sl 1 owr 11 1limiged int thaypunzwe adohirahgdme, td chat byt turs shoywhib Higl 2Chlc 1
elll6odlnlenC. j Fig. 15 shows a circuit diagramof a signal pl'CCISSII1~
circuit of possibledoenidosiznento, arbhearyidgaimipe she sty r eindcurang@ b ns ndwhe 11 1
FiG 15 has a plurality c)f differential anplifiers 350-1 to 3S0 y-1

cor r espdndseaprdary esil forgedd regionedilés 303 (E 1 to Ey) in the number of vy.
The alternating C1CCell C voltages Generated cmthe teStinG el ectrodes am
respectively i dputPEdTiAB norhd lilerstcedneogedtte the poofiedthecohhdaingniaral 15
anplifiers. To 15 an inverted input (-) of each differential anplifier is
appl i ed al lin ah¢ proass aftecareenprogesser Ahedlegivet substrest afng adepkrioden test
different fromthe testinG el ectrode correspc)ndinGto the non-inverted

11 ptlt (+prodess tshist elingdilveline Ahd walht dge bk @ooadasradl forpaliin ehe
Generated on the testing electrode Ei (i = any one of 1 toy - 1) is

provi ded t seddmelamoooil fweradentgiomplit7? Bihiysically ahd elditfit @tyerepaed red g ther
350_i. The voltage of 'an alternating current generated on the testing

el ect r d0aeconnectbr (onmecamg mmeldd. 1 toy - 1) I's provided to a second
termnal cf the differential anplifier 350 i+ 1. Each differenti al
anplifier i npubNvarexpheraaionomilli inf madavnahesipeedtorast die davtiquiubstratd el
rear-staged selector circuit 313. An operatinG state of a pixel superposctl
w th 25 eaedstingSubsignteliraticagdrocan heoclntd fadlttata aomildrbndper @t dhe siynal

i nformation signal 54 outputted fromthe differential anplifier.

Speci fi cal flyw ian tepgratdsnghs tahfo@htion opthiedeviansubstradrid wwedihg §ulsmaa: val ue
or waveform of a volta; ~e possessed by the operatl()Il 111forl11ladC on
sl~rlal. Hewevein Fighel pikels shuperipessdc wdagianthl BigG, whichwlit beekeldGiate hV
Call be confirnmed In LtS operating state froman operation inti~rmatlon

si gnal 16ut ptidht eéerbnéd entigeel adnd Rerential anplifier 350 y-1. Meanwhile) a
dummy testnlg el ectrode may be prepared to proville an alternating current
vol tage gen er @iredtesang S8 utaes203) tedeaftdl @deadhys @@t siaid tsnupdideedl fronput
(+) of a separately provided differential anplifier and a vol tabe of the
dummy t est hREnal eedrcodO1te ﬂwnﬁﬁﬁ@chﬂeﬁeFMH silrce 202 tcheimexere)l iiput ununy
pi xel) not for use in actual display hut fr the purpose of test) 10 may be
provi ded i bufffel ¥ dabugleai @hnsordrtahntbRdduiy cphied toe adnhé&i no3ed
with the dummy testinh electrode. ;The operating state of a pixel superposed
W th the tTheiragirgl deinage durdenl.signatis bifei-anplifiod ai taidxeemnal mpan baffer at i on
information signal outputted frinll the Llifferential anplifier 350 _1. The
oper at 209 $®Bhﬁd@1ﬁ]}3@tt@1 ketheppenposstfothied refionli®1it esting el ectrode E (] =
2toy - 1) is included, as ulformatlon) in an operation IlIfod Il atl ol

sl gllal oLl tpunlgdulhoim Fipe 1d2 hhdredid apuahltblatiloesred®ignaafedd bif@r~0 J.
The operating state of a pixel superposed with the CCSCll1~; el ectrode Ey
i's includegmpfified i ehdrekicenal inpudbuffpen @ iiphpudiedr maihopriagnadil Gsnpd t ed
fromthe LIiFferentIaI anplifier 350 y-1. 20 Incidentally, it is possible
for a desigaein 1®],RhepSrdnYioREs nat Limided b Qiiclas sirac et Aeralerphiigd ciuSent

consi dered not normal |y operating dependi ng upon what degree the operating
state of t&ienglimay bl direrty fupucicd tdrehe PritRiry gl Ririnkd @Eare 10Ffwitheunor mal
pi xel . Note that the signal processing circuit to he used 111 the

111Veny () plovidink h)dxredal inpu @@iffep 10he configuration shown in Fig. 15.
Thl S elll bodl Il éent Can be Lnplenented i1l free Con |blnatloll w Ch

Enbod1111e11C A plurality of primary coils are formed in the primary coil formed region 101.
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55 1 or 2. [Enbodinment 4~ Tills elllh(1d1111e11C explains a detailed
COLlfl~LICaCl ()11 (>1 a sihnal procuann~; circuit of the test apparatus
shown in Fig. 13. Note that the signal processing circuit 5 of the test
apparatus shown in Fig. 14 also nay have a configuration shown in this
elllboCl1lllenC. Fig. 16 shows a circuit diabramof a sihnal prclccssllil|~
circuit of Amhalserapripgsarent signal is inprerted ghelie prokeawndy of tepiimagy oibhown
in Fig. 16 has) correspondingly to testing electrodes 303 gEl to Ey) 111
the ntl111ber Mdanphile, pnargcpparyoeadk fosmcdeegon) 1 ldt pesrekd heoihiesd380: 1 to
360 y - 1, a plurality of secondary inuuction coils 361-1to 361 y - 1 and
a plural it yubstrasagldi papleeditgsd sceondnrgepily-are tonace conpyohockesondar y

i nduction coils of Cllb elllb()dl111el1l1C (referrnl col]lectively to as

i nduct i on BERIagy coibtypasseskedley e prsaamys op fermrdeeiziongkO la Whanenyluwiaring
magneti c menber. Meanwhile) the interconnections p()sSessed by' Che 111
(ti ca (f11cumerbiigralinjnmutest tndie prémary edib anpherppamecurThet wdltagerastdmg
current voltages generated cmthe tcstln~; clcctro~les arc respectively

i nput t ed t elettroptotiverforerapecuss dupdgo pldommyagnedadniecriopt berwrsnatheeeend

term nal of each primary induction coil is applied an alternating current
gener at ed mmlh@lsm@srtcmgi by detscodrdaty £hdr ent from the testi ng el ectrode
corresponding to the 20 first termnal. In this enbodi nent, the voltage of

-an al t er nat i nghe@licamting amermatvettagngeihgatedsm thy se¢aslarpdeil Bisupplied emy one
of 1toy - 1) is provided to the first term nal of the primary induction
coi | 360- 1theThavafotm sggpesiciranitdil beondiciragifercirenit [16bnEhawevkfoem shaper
testing electrode Ei+1 (i = any one of 1 toy - 1) 15 provided to a second
25 t er ADnatirodit tiHéapen naotificr migotti bibke dhdpesdo-ieetifics H& altThetpny owrynt
i nduction calls 360-1to 360 y - 1 and Che seC()IWlary 11WIlLlctl()I1
coi | s 361- toltage3®liganerate saldriva dgmpaatripostey veliper.pOSCd t () get her. The
capacltancm 362-1 to 362 y - 1 arc respectively fornmed between the first
~n~l sccend t elhingdrerafedt Heve egpndajracaduc pb@or coldage 36 bupphald 361thye - 1
5 The vol tages generatecl on the first termnals elf the secondary
1111 111 & 1¢3tehd&f yidbrddGrhection d 136 Thy prowidad driat bigaplpldled) oapoepevalragn
Inti)rmation sl hnal voltages, to the selector circuit 313. A constant
vol t age - ( giscupglistbtd dgesipmalfhg: @) cirsuipl bl sdedning)lirad drivhersecdid and
termnals of the secondary induction coils 361-L tO 361 y - 1. An operating
state ¢f apipckadgicupéd poseghwht kxeackdtiestréonmpcebectifOde can h~ 10
C()Ilfirilled fr¢)111 Che Up(:ratl()11111f()rlllat101151gnal gener~ltc~i
()1l Cli('. f1ThsGlernhadnd htteht tolfagt hensetehdar yhé ncuetdaon codi nay Hawever )
the pixel superpOGSCd with the tcstill~ electrode Ey can be confirned inits
oper at i ng sipatedf asomdsitd signpbes ahé p)xkl rédibn (13 didet1igtihdead sif ghadugherrer at ed
on the first terrinal of the seconciary inducticmc()11l 361y - |

waveform shaper circuit 116a or rectifier circuit 116b.

The pixel region 113 is forn;ed with a plurality of pixels wherein each pixel is
20 formed with a pixel electrode. The signal line drive circuit and scanning line drive
circuit is not limited in the number to that shown in Figs. 1 and 2.
The operation of the signal line drive circuit 111, scanning line drive circuit
112 and pixel region 113 applies a voltage to the pixel electrode of each pixel.
Note that the device substrate as a subject-of-test not necessarily requires drive
25 circuits such as the signal line drive circuit 111 and the scanning line drnive circuit
112. Drive signal voltage or power voltage may be applied only to the pixel region
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IMeallwhl (", adLITIITIIly tC5C11g electrodC play 1Wpi'l."'1drt'.d tO
provide all 15 alternating current voltage generated on the testing
electrc)de Ey t<) a first termnal of a separately provicieci prinmary
i nduction coil and a voltage O Che 1111111111y tt'.Stlll~; electrode to
the second termnal of the primary induction coil. An Operating state of
same can belldonfirmed from an operation information signal venerated On the
first termnal of a separately provided sec ndf;\ry i nduction coil.
Furt hernWrc) QUCH‘Eme‘Sp‘i‘R”@It)’ spiop e sl vRltads GRIPOMICE POMRCe &P Sreh at he
pur pose of test, may he provided in the pixel region so that the dummy
pi xel can W@?%Bw;sﬁgéaltm PRl tadhﬁyl&cggiffﬁﬁ‘@d%rb&wlb%anwﬁ@twértaqu
state of a pixel superposed with the testing electrode E 1 is included) as
informati orY,Ol‘iaﬁCan operation information signal generated on the first 25
term nal _of the_secondary Induction coil 361-1. The Opcratln g state O a
pi xel suber posebh&Pbts Cleosler rngb‘ICi(‘ﬁt%lWéWEFL (yith: the ggstipg elggtrpgle 104
111t d, ags rrif()ritlatl ()1 57 in a opera}hioninfornati n signal
gener at ed CRIQYEN fj FQRSIRRE §PHANS.of Whia 5@&%@% narmglygueeiages EdidPrsean~ - 1
and first termnal of tile seccndary induction coil 361 J. The operating
state of a ﬁi%&tl%@@ﬁ%@@dtwm thepixcealer Hade BcleqyQBORYC fCe AeRyrdted, as
infc)rmatlon) In an operation_ information signal generated on the fl CSt
a'rllilaa te pstingeledeaied 04 iIheualtarpatiegicnrrgal voltage orgleggomosivienl e
for a designer to properly set a criterion as to whether a pixel is
constt | er edorsss geacrapdl yorophe atestpg ddpssrdlendOtipas anpixelpphrasing wate as
opcratin~;, state of the pixel differs fromthe normal operating state of
the pi x8 . insrmatioar thrensithpaltysnades sutgnsi vdtage ganasetedsen the tayeing
LITvendQtl 15 |1 ()C 10 limted to the confjguration shown in Fig. 16.
Thi s enbodioksirodsaiVdpea pixebpeeraring stargpdssesscdiontbiernaxdl seeion £an be confirmed,
Elllb()dlillel1C lor2. ~Ell1bod1111(:nC 5 IS ThiIS elllbOdllllellt
eXpl al || s dodletemtiad acormiality/abnomality therephoesiaciy sHaplsy pointct | 1t Ln
E111bolhl 11e11C Mode 1, wth tlslng Flg. 17. NoCe Chat Chl'. waVefod ||
Shaper ci rcui t Néw, ok nvilNoomade ah soletsijedans tarcodnhe grinwry onil shdwn i n
this enbodinment. Fig. 17 shows a form of connection of between the signal
sour ce 201 spcathtarpoopr hemunaftwi teféroedrecllucsiyebyrasionl) ) t he secondary coil
formed region | 17 and the waveform shaper circuit 116a that were shown in
Fig. 3.15The priligrd/slooyd a hoemifding-sneyiof the oaili $heroilisbewnvint igad plisiimani ty
of primary coils 206. The secondary c()il forned region 117 is provided
with a pl ufaimbypvile slieoddzeyng aichevead ppirdaclhandihdhoyrcioi Hig 20%isiis aifpput t ed
with a testing aliternating current sihnal from25 Che SLgllal source 20I.
Speci fi cal Ihaying a:Es¢ idegicsinger ssaiasidialr ent si gnal voltage is applied from
the signal source 20l to between two ternllnals possessed by the 58
primary coil 2@3moaneingahe adil ssadkinithy inenitiont thei ek ling possstretldy the cothe
primary coil 206, an alternating current voltage, or electronotive force)
i s gener at eslsatisfactonlydormed portbiesime pdownatad thelhing pegessed vy thkcotliatn ag
current vc~lta~;e is applied to the waveform shaper circuit 116a. 5 The
wavef ordf slspivalfocine cAccordirgdy,ithe dimeglosssseohwthei aatluingy depitt fauires ne)r
shape a waveformof a C)tl1lallClry varying in tine) i.e. voltage or current.
Fig. 17 has squsicst fonvess Bowed 5eically te apaplanertbe 508)is Bometlo constltutc al |
nt egrat u) n-type wavef orm shaper circuit 116a by the conbi nati on of the
circuit el emenisis phasbledveh desigstrapeppeopriatily)desérntioange)l wishtbe nuinticred t o
the configuration showm in Fig. 10 17. Meanwhile) siml arl>1/ to the power
sour ce cir ofituinsalinawed deast onrgbsiraeuirca.uslawgvdi.cteseghayd e prerdltetshape
wavef orms. The waveform shaper circuit 116a used in the inventicm generates
and O) LI Cpth¢ Sundpeand desizh pf cailsababk sangrallu¢or Kyyica ssndntd. plihete 1shisal
(SP) or a video signal froman input alternating current electronotive
force. 265 Thecosssiaf ar prafralyescteio cld seibkamduarvrgdndcasendasi, gnataviforan
arhitraly ti)rmWChot| C 111111Ced CO t he above signals. The signal CO hC
gl'.11(: r aGedubyty Sheaiglivald ¢f an hltbrrabiagenreins signnt for 164 thdesapugedcoori |y
a signal for confirmng an operating state of the pixel.
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The signal output fromthe waveform shaper circuit 116a is inputted to the

20 rear-staged circuits, e.g. signal line drive circuit 11 | ) scanning
line drive circuit 112 and pixel region 113. 111S (:111~)CQCli 111enC Can be
i npl enented in free conbination with ElllbodIlIlll".LIts 1 t0 4.

~EIIIbGA~IIgIItf.nC 67428 Thlis elllb()dlIllent explains a detailed
confi gurat it A PEMRTROildermed &SieRr cuit 116h 59  in Enbodi ment Mode 2) with
using Fig. 18. F‘l\btf that the rectifier circuit of Enbodi nent Mdde 2 al so
may have a conflilgut 889Wna SEWECIKE ViV thatie ”tlgedlcfl%éﬁ@tq:?@‘} is18psHRswsda
form of connection of between t e,alternqtin curregt pcnv er source 202,
the: primaitedhe Eaimedubgtend1)Nelketlsechosay y BxnFafcorhati theegisongs 117
and the rectjfier circuit 116b that were shown mFig. 3. The primary coil
formed regisshstare 203 shpwiiindas-vi has, as ppimarny esil grcogris sapynenifis 42owhilthe
secondary coil farned region 117 js provided with a plurality of secondary
coils 2d1>7/. thagaviseisnbstate shewnes Fig 2 isuts aecandarysoileacpi gs shewnmating
current signal _frcnn the alternating icurrent power source 202. ~7Uhen an
al t er nat i ndAudberronseginalZ00ds connegied te dhq eonmms Lo ¢oniogtivginarod®). an
alternating current vqltagg% or clectronu~tivc force, is generated on the
correspondi ng Sechwoarip i, troprnmaecail foanad region E0t pevessvd by deetaseng
applied to the rectifier circuit 116b. Note that the rectifier circuit in
t he i nvent isubstrasad®3as sipceposed mathydrweeaordary @b éemaesliegim 1 boprssessod bage
froma supplied alternating current voltage. The dvrcct 15 current dower
vol t age nedhe devial stévgaakceg@"r ahreughonsanstanhepgeingt oThe spacvidedesisaldy
circuit) circuit elenent or pixel. Th4 rectifier circuit 116b shown in Fig.
18 has W odewllen1Tha peiapayicodiosoal wydral ¢ eand thnseosday childodhedecdon i s
torectify an input alternating current voltage and converts it into a
di rect cur rlddtpossissealfey throlamiigy subsmashdWsars prbfenady anneanas pisible as long
alternating current voltage prior to rectification in the diode 601. Fig.
19B. shows aschasgreinnis@bltel@nsfolikcde vol tage after rectificatiat~-As can be
seen fromthe conparison between the graphs of Figs 19A and 19B) the
vol tage after Meanwhibd thakesingetotoded Odandahtainchgleomedppbssessey batthan
interval of a half period) so-called a pulse voltage. 25 The pul se vol t age
shown i n Fipgxel t@Bond ldiafé bupdrposied tug(ethastlaopg]m/gmm@ﬂamagmcuﬁpngbdupmmg)
usually the pulse LS stlloothetled and converted into a direct current 60
vol t agel by idbddsirgblytsoradltr.ol ha rcapeanilearodHifearat dhd mxoradé¢arodapdseesswedby
capacitor with a lathe capacit~~ sufficient for snoothening the pul se by
t he use of the Gikel fekidl 113 drSewiwohlgus hen; asthesibld & langeethd acmgriaot beal |y
greatly increasing the area of a capacitor. Accordingly) the invennon)
after recticbhuatledn, conbl ncs (adds) together 5 the pul se vol t ages
different in phase thereby 511100Ch1'.11111~ the volta~;c. The above
configuration ddwr spatinigdicewtey therootingsubstemtpulO3arelvidre dutvéreesubsoracapdi t or
Is slllall in capacitance. Furthernore) the pul se can be sufficientl
sl 11t)e) Chatdycld maindaoutd ipofikingvbleybophsubsttdtag @thapest, ttbe spacingingay Ke
18, ~Iternating current signals different in phase are respectively input 10
to four20pr heht lyy fixingsitheeorbyf dut guvtide sudps froter2 Qdubrabe valtiragabswatefZ3ent i n
phase from four diodes 60l. The four pul se voltabes are added togethc;r to
form a direas¢ aconsmant flpowere voptageae dvliungberweenght tesingt saibsearendy dyd
Constant that is to he outputted to the rear-staged circuit.

the device substrate 204. The fluid can, representatively, use a gas or a liquid.

Besides, a fluid such as a viscous gel can be used.
Fig. 6A shows a magnifying view of a part where the primary coil formed
25 region 101 and the secondary coil formed region 117 are superposed together. 200
shows a primary coil and 207 a sccondary coil.
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Al t hough Flg. 18 fornmed a power voltage by auding tc>gcth~r the four pulse
15 signals different in phase. outputted fromthe four diodes 60, Che
illvelltlc)n 15 LI (>C hl111tCd to this configuration. The nunber of phase;
divisionis not limted to this. The nunber of phase division is not
|imtative provided Chat Chc output fromthe rectifier circuit is

smoot hened to sAtthcaghextFentcA blat phﬁ\aﬂ'ﬁ@(ﬁl 206 andahpov@indaey 607 hkdthe
20A- 20C show a change in tine of a power voltage obtained by adc.~ing 20

toget her a gl &l iltryc@in HEGHE g.')lﬂd t6HY AL Snvdhitthn R0 $iRaVe] @ldhagxauptige! hat
one power voltage is generated by adding together four pulse voltages

di fferent i|ThphaaRaryBesRsSE chbsceonlaly Eo@m&) bE déder®d i BArdINVMERUIRBRron.
generates a vol tabc by adding a plurality of pul ses together, the voltage

has rippl e BReadwtQRPRAEPEssMRS aldhahlr & fidRely 6tk §8Ming B PPIHRnsQN] griponds
to a difference begaeenﬁ%ﬁe hlﬁﬁést voftégergngf ﬁ n g%égt Sd'fage As

the rippke psmaspédiLhind thesddhtiagecgencratecl in the rectl fier circuit
nears a direct current and is easier to use as a power voltahe. 61 Fi b;

20B shows a chapge GRNsHdWIS mmﬁfynweruwg%t@art Qvl@r@tt%'er‘ﬁerHe@trb%'m
tonct hcr eight pulse voltahes different in phase. It can be seen t hat

rippl~is Sﬁc?s%gss& B%tlﬁ:sp&@lrm@rtﬁg téRirdoRfedei R 1@4@1’?9?11;5%:frp(9§%m60é/&l:¥ gQeris hown
in Fig. 20A C shows a change’in time of a power voltage ohtal ne~l

by a~dlin~ @Bt&&%&%o&Lé&@@@l@vfl@@p&gb&&aﬁ%hq'pmﬁh?ﬂtf dlﬂl@ﬂ%%ﬁwdelsﬁt grn he

seen that ripple is further smaller as conpared to the time change of power

Vol tage shoymel & el P t&Qﬁro dfcddlSs nﬁ?'l‘nef{)rmlea H\ya(%cb&niﬁ?dgwterﬂin Bp% power

voltage is reducccl Inripple into) a direct curren' ~ di ng toge her a

mul tipljgi tpﬂuPsfhtP‘é'f§Fc§trﬁﬂlﬂl\}@oh}‘lcgﬂeﬁfc%%ﬂUEn{/elﬁan:so phase. Accordingly, as the
nunber of phase division increases, the power voltage c7utputted front the

rectifier ci rcuAthF§c1€,ﬁ§;'e‘?§foF19L@By b(\})} nethe & ﬂ?&el@&r& elf Kigs élﬁgﬂ‘?& of

t he capacitor 602 Tncreases, the power talc putte~

rectifier ~lpatble 308 BRSHRY, YhHL R IROEDEREEATRE \RMEL suBbliags, gRnsrat od

inthe rectifier circuit Is c)liltpu throug e termnal's 610

and 611. S a n 0, .ed
Through the tervaal 8 8 %%Eé R A S e S S S

i s outpui; Eﬁggm(t QIQ:QHEBJI@@ termnal 611. By connecting the ~lic)u~ rever se
at the anode and cat hode, the out put power vol tage can be inverted in

| t Th y y y ¢
Egnﬁrelctgd re\?e;lill@ a%}ﬁ“ eg(él(rl:lo ggg%%gq‘ d%igﬁ{)gu%hﬁ egﬁ%&g‘@%@%}‘%gﬁﬁl&{f ed to

the term nal t%uﬂhm Jﬁéeﬁlbbﬁ‘ﬁf@ﬁ i gﬁimtﬁr"e‘?&&%ﬁ ?(E’LPBf’ ”Pésﬁntv%um a@r ound

is outputte term nal ower Vo
negati ve pojoar Nl fia PH %les‘iirutcmr%léﬁnwm F‘i@r7 Qﬂlu Lej{é}ﬁgfé: Rstc]rrﬁaétee

various circuits or ci rceﬁH el enent's are or"ma ‘% déevic
The power v c i fifers
25150 el HhE AR %&gqiléaﬂ’g&%@%ﬁ% B HiE Ly ?@aﬂ%ﬁ%ﬁ#’?éﬁ%@%lg& 11 or
CiCCL11C t' t 5 ) F he
vol tage to E}%ﬁ%ﬁi“t#@aﬂ R bl i8R b ehf ity SRoRRih PR 7 leardhtld 12
hei ght Jy l’U |, & { J u gpa
LT T TR T L T T T T
the can be applied to other semiconductor devices. Specifically, the test method of the
invention can be used to a semiconductor device provided that an aliernating
current voltage can be applied to the pixel electrode by controlling the application
voltage to the interconnection or element.
25 The light-emitting device shown mn Fig. 7 has signal lines S1 to Sx in the

number of x, power lines V1 to Vx in the number of x, and scanning lines in the
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Cerl111llal c()l111eCCed. Th c rectifier circuit LI Sed In Che 111Vel 1tiol1l
is IloC 111111Ced C() Che 1111f-wile 5 rectifier circuit shown in Fig. 18.
The rectifier circuit used L11 Che InVelltl()Il Illay he a circuit capable
of generating a direct current p()wer Jllpply (r()111 all 111pl11
alterllatillg CLirrenC signal. Flgs. 21 A-21 B show circuit diagrans of
rectifier giungbtrtaf yhaBachl pix€l(302 has;dncakdilal isie ddnopbheér lihamd Bat seligwhgei n
Fig. 18. The rectifier circuit sl Owm 111 Fig. 21Ais a 10 vol tage douhl er
full -wave figet iFureferfioreUht p2ad S0avia0d stWRheHoWBT §B2 1ahd 1O FFTA8&Phnd he
vol tage douhler full-wave rectifier circuit shown in Fig. 2°I A has

capaci t or s s@34o@psh2¢or SOhe position and number of capacitors is not
limted tOthe sh()wing in Fig. 21A. The cathode of the diode 90Z and the

anode c)f the @oggea Qﬂﬁcﬁfaﬁc@ﬁ)ﬂlﬁdwlsg @(’ib@ﬁ?@‘ﬂo tQthnﬁxett%tl%é‘aEclm)d@lO‘}

secondary coil. By providing a plurallt~~ of "voltaic doubler full-wave

rectifier ghiGHkiptxdQRlediRyRADE ogether the Qutputs thereof) it is possible
to obtain a direct current voltage twice as conpared tOthat O a half wave

rectifier circdife S$HRMRiNkTTFT®BO318as dh8cd Setirhil€tofhéGylltroSiRWInd BfFhg. 21B
is a bridge rectifier circuit 911 having 20 four diodes 912, 913, 914 and
915. The foedndlho@ass 8120 Qi 3The MécAhl AL gﬁﬁddrc@m@tﬂ Ug‘ﬂﬁ-rc,%lﬁgm&;r lhe)

u e

the bridge rectifier circuit shown in Fig. 21 as a capacitor” 9l 6.

posltlon cofwHitlkld ddRlrd (FARAGHE BF ghd Suil@Tinkt B 18 % CPniIRRhe SRRMOL, 111
Flh. 21 B. ThIS ellTbodlTI1ent ‘Can be InplellilenCed In free

CO)IIThITI gé&e(élkétrwgﬁ dHel dﬁ'RRHi; ITHT( 804 16 aﬁym?f:@s has sbEFROH @A 7]

Thi s enbodi'ment explains the testing drive signals and power voltage with

great eryec. lr@g,;iégéz o@%mee&ﬁm' ik E(%ﬁ@u‘i&t@.l GRS (}Mé&r thbg %pﬁﬁfﬂ vhigRtg watIE ttFiu. ~

. J Q
el evice. Fig. shows a configuration of an OLED panel for the gelll:ral

| 1 ghC ell1L0d] I :Ghe fxdlYd&fodeNot e that Fig. 22 explains an exanple of a
drive circuit for a’llghCellllCClIlg device to display an image by use of

digital video signalSye Bf'ﬁ;c%#@_()?%ﬁ%tw@ bl@@&@df'@anctﬂl0&{%&(%@ ArSieaghyl i ne

drive circuit 700, a Scanning line drive circuiC 7 | a pixel regicm

702. The Dokl 1fEGOMTTAR4m BLTRANILN ApLURAl.Ly of signal |ines) a

plurality I I'g 'hues and a pl ur ty of” power lines. The region

surr () unded by)lﬁ ﬂm%ll;i%g{%'o’»\for{ igqitiu.t? Srl}lﬁg@l‘}{%iéi%g chbfg agde Li06 RANELe bl RShg

corrFsponds t() a ha Shows repr esént atlvé’Fy on'l’lil a

. . ! i pe. 707 1 1 y UG

BL&ZCE | ?H APBRP IRty B Mo it Hoct@hilr i i L0Rhd ikl fnal ©

Swi TET. i i - N/

capaci tor TEoki g HER PRSI R A REN o8 sihlytfintishe WhasB hBER e, |
a bate el egéarngﬂ,gg GRORARE 8. aﬁwmerﬁpgg@&ﬂgbd E&ﬁei@gbégﬁﬁtrﬁ}’tﬁr‘%ﬂb R}glt?rLE,T. 703
as source an | to 't

ai h regions ong of ch i's connect € sl gna Tine

707 while %‘8@6‘% ﬂ')gt;hei Sort lihpe Aﬂzf &6l &6 5[9&%385”%“&0%;{”{96 JEDai"Qstea e Qs The

driving TF source and drain regi ons one o ch i§ connected to

t he power 5#)&?%17%8“1\@3!&@ Ilp‘%‘%ﬁ‘her: is to a pixel electrode 706. The gate:
el ectrode © e drive an~t he power line 708 forma storage
capaci bgr 705. Bb"’i&)ﬁlying an alternating current drive signal voltage to the pixel electrode,
an alternating current voltage generates on the testing electrode 104 overlapped
with the pixel electrode. The generated alternating current voltage is supplicd as
an output 807 to a rcar-staged circuit.
In the pixel shown in Fig. 7, the pixel clectrodes of the pixels having the same
25 scanning line are superposed with the same testing electrode. However, the testing

electrode 1s not limited to the arrangement form shown in Fig. 7. The pixels having
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that the storage capacitor 705 may not necessarily be fornmed. The signal
line drive circuit 700 has a shift register 710, a first latch 711 am 25 a
second latch 712. The shift register 710, the first latch 711 and Cl1(:
second latch 712 are each given with power supply. Meanwhile) the shift

regi ster 71g is given 64 with a clock signal (S-CLK) and start pul se
signal (S 3P phes elesgrodle givarlappeskvigh thetestipg glegtrodn gam be gebifraribtseltted.s
given with a latch signal to determne the tlnulg of |atch and a vul co

si gnal . WhdiRrgxempld cenegraing Geerwols dwavnsindig. pthepixel decirodsome piscls
inputtm to the S shift register 710) a sanpling signal is generated to
det er mul ¢ thaging Hiagous sigaadinagay be lcenneitgd ap shasame npoingededrooddie i r st

| atch 711. The Salllpllllg signal fromthe shift register 710) after

buf f er - anpl i fi elhdy rearpuadel ercuhe teckioed nethebenitpput 86d, t detdieihiy st
latch 711. TL1C. IIltl:rcollnl’'.CClL111 Slllt () which a sanlpll,~g signal

i s i nputx edwirmatisy/peremsaality oh thapixet frpouilesalwrneiing gintre 1Ov elk @gvegene rand
hence: great in |oad capacitance (parasitic capacitance). The huffier Is

ef fective foorthertesténg thegiradai nst the "blunt” of rise or fall in the
t1L11111g Slgllal caused due to great |oad capacitance. The first latch 711
has a pl ural it yAefordinggée wfrnwcangh@t@.r—dw’ecf drige matlet! 71 tsgmoptlestralle
I1lpllt VideO Slgllal In Synchronl Smw Ch all InpLIC Salllpllllg Sl glial,
alld 15 st aresgementtthereaguereeotoimulinotously sppifingtiagdtagReber pladalitg cdis a
line period is atime required to Wite a video signal to all the staged

ht ches of tpireelfeleastodegtsuperposed wanhuand sestingelactnode pexli sodyenddl Hplitdden
Cases) includes the Iine period added with a horizontal return period.

Af ter tKr mandtarhigraopeppliceperi od) a latch signal is inputted to the second
|l atch 20 712. At this instance, the video signal witten and held oll the
first latch 71Whsresamulancombeapmyingenséeomdidgatuctentivd)agnd> apluralény of o and
held on all the staged | atches of the second latch 712. The first latch 711
havi ng senpidhelecineles,ghgniernantdrirsesonttapapanritd drstheaqurng elaktrpde
Witten by a video signal depending L1p011 a Salllphllg signal fromthe 25
shift regi sliféars 74 Ovavefomnh desecandotinnleopaniiod,oftdechui geelssambalot widrhitaén and
hel d on the second 65 latch 712 is |1l ptl CCed onCO Che SCLIrCe Slgllal
line. Gl1 GperativGheCahhlabChne GhehSEatdinl Nagndly,néhedrdtevaahg CUh€nt Qoltagé 15 a
shifcd'.,~..",ISCl:r ( ~ and a buffer 122. The shift register 721 and the
buf f er 1522 ganeratddvon cthié tdscimgpdl)ddérdespippdsycs, Meatwimhw)n, téreoshhfihg sege st er

721 is given with a clock sihnal (G CLK) and 5 start pul se signal (G SP)
for the scalinhagitdlnkavinp\chewi picelidlectidikspol der 1ine 708 is applied with an
alternating current voltage. Wen a clock signal (G CLK) and start pul se
signal (G SP) Medmyhild, edhdre alicheataty durreragicdtoges 72 deqhearisié) egpliesi gnal f or
de termning the timng of scanning Mle selectle)n is generated and

i nput t ed t plurhkryboff pieel #R2irodlbe theltegingsélbcmade haputseqdertaltdukelidion feerh

alternating voltages each haviné, as information, an operating state of each pixel.
20 Consequently, where all the pixels are normal, the sequential operation of the pixels
provides a monotonous change of the alternating current voltage generated on the
testing electrode. Conversely, when any one of the pixels is abnormal, the
sequential operation of the pixels provides non-monotonous change in the
alternating current voltage generated on the testing electrode. Accordingly, there
25 is difference in alternating current voltage waveform generated on the testing
electrode between normal operation of all the pixels and abnormal operation of at
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10 722 is buffer-anplified and inputted to the scanning |ine 709. The

sel ection of the scanning line 709 turns on the swtching TFT |03
ColllleCCell at its gate electrode to the selected scann In g, line 709.
The video synal inputted to the signal |line is inputted to the gate

el ectrode of the ~lrivul~; TFT 704 ChroLlgh Che SI.VICChlIIlr; TFT 703
Adlrlled OlpastimeTHehdpinvdd. 1g TFT 704 is controlled In 1Cs SWCCl 111 1~ ot
Che | 7asls (>1 Ce information 1 or O possessed by the video signal

i nputted to thdngaketdlyeby copdarndmemltdreaongCnirehneolTHE #0dallyse@raaa
alternating current voltage on the power lure is provided to the pixel

el ectrode. athdwr tehienghleairnde Wi ad0dkcnsitoffcurtdme valther patermgdounrche néstivgl t age
on the power lint is not provided to the pixel electrode. 20 In this
manner) whertedthelesofgnaikel dlnaddciuBroed aurhal7 003 pssadatangonfiraead bpyacigior cui t
701 and pixel region 702 operate) an alternating current voltage i5 applied
to the ph xekatelofchy pidel mhblabominan mirhedioghbmgnedity efthesailet &fevivee) didi ng
the operation information of the pixel generates on the testing electroc.le
730. Pi xel adgenatngouirafiovstetdean airsfecandciof rethpaniopisalt necessarily based on
normalit~-/abnc)rmality is determ ned 25 on the basis of the alternating
current vold pigel gesmelyatordirmrdtiventabs By rgnelaeiigracivec 30 ahibrnatingrduranitor e,
even where a faulty generates on the drive circuit but th vrc is no defect

i n the pi xeloltabbereypddiivadercappdicédnteostirhe lgdtxelescd piskl mhd&c Vatarasnédiforal ue.
Accortllngly, it is p(lssiblICtO IICO:rllllIne a

| I'or1llal | topeadridd ydatchhbd Id@yhadixy/abhernskillom cAlsopatpixd hay thel @rdaagdofort he
OLED panel shown in Fi‘'g. 22, S-CLK) S-SP, G CLK, G SP) latch signal and

vi deo si@nalpeddttnd stptd deblda@ringeiséd AG rdyrmiatiey/shmodnhdicg bt @ ohliRiriSof Gutlh 8 Not e
that the tl:Stlll~ drive signals are not Iimted to the allovc signals. Any
drivcrel at edteshgnal c@@enbdeltsed b anlt@stdddhrdigly Snfilgiah. For exanpl e,

besi des the foregoling signha~s) inputted nay be a signal to determne a
timng c)f sw @hbhgh anlBigscanitn@seis edtiwadOmniihehs Garai alkctioies ofrea
signal to switch an I nput direction of a sel ect signal to the scanning
line. Howevgpgrpoted @g\é'tmalwiﬂocmptpﬁx%%@égsca b9lthd badel AasriGanrhEahddntidnlid al |
operatlllg stage O a plXel CC bl: LJat.d () call o ditLCerll)HI: 1

nor mal i ty/ gloptniifdl totrthat NEieREund fct fdcasrRipikdetdcrghRandy I0f supbgpiidel s
possessed by the OLED panel in 5tcad 15 of testing the all thereof, it is

sati sf at oioyly Widhribdtarbiftayil sidée rdd Piiets oS coRdhicrasst fOr dhioperayyschfreflar t - of
the pixels. There is no need CU always nlput all c)f the forcgolll~; drl Ve

Sl g);lal S ohohe drbataribeteed fpagr vol tage is generated by acl ding
t oget her pul se si.gnals different in phase) the nunber of primary coils

di ffers dependiAlghddn b enhibddiblehbahodd c@plapidds ehs bgMabk tiaibeheaddgide The
test apparatus arid nethod of the invention is not limted to the OLED panel

havi ng t he sglwfdig aath®Rgahidate drive Girc @2 andREsnranb dd MRV GANIOS a drive
inpl emented in free Col1l1b111aCiC)Il with EllIb()dlllll".nCs 1 to 6. 25

~E111b0C~1¢ikdait 1hedeide subldttfie @Btrduneat inethe! iaivBation i¢ubt lindral sylsid at e
of after test to forma plurality of display SuhStrate by the use of a

| ane- sizped ESbRSiHeaé Ehe dibviece AbsaheWBasa JiRd régiew oifly, dedrh 8 dethagdc Ul at e
hetc)re cut in thl5
using the test method of the invention. Meanwhile, for a single device called TEG
or evaluation circuit composited with such a single device, it is possible to confirni-
an operating state by using the test method or apparatus of the invention.
The invention, by the above structure, can determine a normality/abnormality
25 without the use of a probe directly on the interconnection. It is, accordingly,

possible to prevent against the yteld lowering in the subsequent process due to fine

37



(:mhodiment. 100l is a pixel rl:gldl) 1002 is a scanning Il (: drive

clrcult, and 1003 5 is a signal Line drive circuit. Al so, the region shown
at 1004 is formed with the circuits or circuit elcnlents to be used only in
a test process hilt not used after C()1lllphalllg the test, i.e. a plurality

of secondaré‘ crnl ‘St wavet i rm.ihaﬁ}er circuits) rectifier chr c{g{j%s, .
excl usi ve HESCAPFGIURGN Usts & Brods. I“FIHW‘@S”LZ%VC"WC(EU%E‘PHE)‘“‘@ B/ausshedce
along the |[i nﬁ sh()vvr} at the dotted | ?i c, 10 ni rﬁﬁdi spl ay substrates are
formed frot BROEHERIPHERS MIREFHentat Py desempggd Ty o sesemroensy.difeinen 1C
shows the exanple to follll 11111e display JI111iC1'~1CC."1 f('()111 ()11le
SLI hSt r aCePraEE518 el $RdU¥d1enC 1S n()t hilllted t0 (111S nulllheT. Note
that cutting is made to physically, electrically di5c()IlIll(:ct Chi:
seC()Il lary CCll alld connector dllrlllg dICIllg. In Flg. 23, the rer;
()1l 1004 1S pr()Vdl: Il t11(: 15 side of a substrate not to be used
for displa lab@‘élﬁllt’éﬁg\”ﬁ&?.(ﬁExpl anation is nade) as to howto cut the
| ame-si zed Substrate) on all enbodinent different fromFig. 23. In Fig. 24)
1101 is?a pi xeligr gsl;lw f roRYigY al-first rbynePRg teSting sebpieres [ condyctandst 103
is asignal line drivye circuit. The region Shown at 1104 is forned with the
circuits ofCCOrdiggi o BiceesnEongishy ageedRhconfiguragiopestopoc iR esdeviigt  not
used after conpleting the test) i.e. a plurality of Secondary c()ils)
waver or m SHIBERIGCER dui beed e chistgrapodinrenyi refereaxel emsi be made tei Figuit vand so
on. 111 Flh. 24, by CLItdnb Chi'. SllibstraCP zIAlg CA1CIIII(" S11()W |
aCdlt'. E@b@dm.wlllt Mﬁ?ﬂ@l_l) 1111 1e display substrates are Earn |l ed from one
Substrate. 1 nCdC .ntally, alCh()LI~11 ChlS enlhodllllellt Shows the
exanpl e to forfhfitshesdng piksyrast siSon 4CER. BA( hasl on(d substrstd G, agejmagy t hi s
enbodinent 1S Ilot limted to this nunber. Note that cutting and breaking
i s madéOt ocghipsinediregion Olle gt oubinal gnschuffer 6 88 B&a cotthectoe comatzntingc oi |
and connector during cutting. In Fig. 24, the region 1 104 is provided on a
cut |ine ofartAe0%filshe atseyesaing sobttraind ibrlukdmcapten -the dstt. e Be@muBestratre
circuit or circuit elenment fornmed in the region 1104 15 110t 11|-'CC55al' ~~
af Cer t esApchudes tleipibstioec 00, ithe ppisray icnd farmeshpicetred! Glennd oHdbe voher
device. 5 The waveform shaper circuit or the rectifier circuit) after cut)
may he | efgirauss ariircgirbdemane thompé onsbd sabstatednilfoidust bt devicxeroal on th
a substrate not to be used as a sem conductor device. Ot herw se) the
circuit, anhpetbufier)6102 myymet beotsearily Tieijgoeideddi ment can be i npl emented in
free COl1b111aCl0Ol1l WL.Ch the configurations~f Enbodinments 1 to 7. 10
~E111b&h1111enCh@prifbiy sowfdrhtvddipiond 0 peXmsaid bystheHesQperiag sdmstiGee is
Clt 1el1Ce 11l the test process of the invention, by using a flowhart. Fig.
25 shows andtllowighdim thyf nambes angpromegsmont @1 dthharent $kown Fi Fag 8Aaf trer
conpleting the fabrication process prior to test) testing power voltage or
drive si griapossihle birtaadpsigner appibiwaly duittinviot thontader and amraogemant ofedherrent
oL I'll Cl:CCO 11lecC on of the device siribstrate. As~a result, the pixel
as a subj gquimaty eadlsformad esgianset@ki n operation to generate an alternating
current voltage having the information of a pixel operating state on the
testing el ect rddecsupergogesutwimbe shewpi neFig. Biehas, t@x natubsgacuod s a
voltage is 20 nonitored plurality of times while changing the position of
t he te3di mjuellier bf odeng Clecrielebad 2§ aotl a tradct@rauatiicagng wared H A Girtthge
generated on the testing el ectrode) a pixel operating state is confirned
and a pi xekcond Jastihg kthsttareabd tb€Hdaiption, idse stetoadmicsta subsoiadeintchides pi xel
operating state is not necessarily screened into two

the substrate 6120, testing electrodes 612 1, the connector connecting part 6122 for

the second testing substrate and all the other circuits or circuit clements formed on
the substrate 6100.
25 The number and arrangement of the testing electrodes 6121 possessed by the
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of normality and abnormality but may be screened into a plurality of ranks
based on 2~ the operating state. 69 Meanwhile, it is possible for a
practitioner tc> properly set a ~I~tcrmnation criterion as to pixel

normal ity/abnormality. In C110, Case. Chll'e ai'l." S()Ille plxcls

determ necl abnormal, the practitioner is allowed to E)r operly set whcth cr
to deterni n¥CORE @aling sukiibye nanet dinissbpt aht stroetprhopn isFos.blle it o
detcrm nc 5 abnor nal ere there is even one abnornal pixel) or oth crw sc)
it is possiBpsiblefaie @siinse tapruiasaly duseimang ibe auarher and gustngnmenowbdre of
abnormal pixels. |n the case of determning nornmal) the test is considered
ended at th@@tlﬂgﬁ'}é‘cﬂ@d@éﬂﬂ-l I11".11Ce a fabrication process of after the
test process. Wiere determ ned abnormal) selection is nace for renewal from
the process 10 how,tsplaapbatellds magde oaube optenosuithordoyeespbsiriy mdcause
of abnormality. Note that, where a plurality of products are to be

fabri cat 8d fasting aubsrage irshzesd psedest. rlax @)ler ot fagilitawi undupssandingrd dhafivzenl
cutting the substrate:. Where a cause of abnormality is specified and
repair |5 dédo€inatestprocresl thosenbguhtiohet thesdevicrnbsganfshoma infignGianl can
be a;ain nmade after repair to repeat the forc~oin~ 15 operatio~l.

Conver sel y) 2 ahédfirstepdisecors! weting sived g idsdpoegsing blpck diagoan of §ic At whedl  at
that time. This enbodi ment can be inplenented in free C()IIllblllatl ()11

w Ch Ch(.' wihbé¢ guplatiednsithirefendeditodngss Shndol.8. [ Enbodi nent 10] ZO Thi's
enbodi ment explains in detail the connection between a coil used in the
invention) a teOm ral fposeessedulyrat®203i b teaiing Mierndting currenkighaloBLC) n
(coil interconnection) . In Fig. 26A, a coil 160l is formed on an

i nsul at ilon sputeddramdc spnalnverd@y@l or niutrattingnedridon @0 jair¢oeRdo an
covering the coil 1601 ¢cm 011C LI1SLI1<1CI()I11 surface. r1 25 contact hole
is forned iextetraliinper Ibayter G ItRutlabugh f ichmhedtor fommeordt he thotcrmrayosr 70
insulation filma coil interconnection 1602 connecting to the call 1601

t hr ough t hecaronicaiat paol @ 03Fi'Bhe 26Bnp sl @risectg aradnrwigw! tsdkdferamplite:donoken
line CGC In Fig. 26A. In Fig. 26C, a coil interconnection |612 is forned
on all | nstiHeaStotalshp@ &Gtfer H162 Amdi mipexdedyer chicnpuhatry @oilf fokmed GEgions

formed covering the coil interconnection 1612 on the insulation surface. A
contact hol@ldls fornmed 1L1 Che Il11CeCayl'.r tnstllaCc)Il filnm to formon
the interlayer insulation filma coil 1611 C()IIIIlI".Cdllg to the cc)il

i nt er cobhect i onint@letalhy, aughigs. e &and dstthhdhpur Eligrna?2®ld ¢wrenseghaloafadr vi ew
taken on the broken line DD in Fig. 26C. 10 Note that the manufacturing
met hod f or lufeeidmplsted bl dheGhGernal lihMed hGoal 6l 02sis i) dred kd th4 p&neary dod Che
above Il lethod. By patterning an insulation film a vortex grc)ovc is
forlll1".d fomednekioniond1f iHow s rf chenadeicomefsimg linhieed-@f JI{i3 Mrut o] The110:
LIISU atlcl1l1ll film Thereafter, the conductive filmis polished by etching
or CVP procgegnitihg Eutrbm sigigil hatyibenlifet timdgicexiroske ptimarhes iy nmledavgionhe
conductive t11111 Only 111 the groc)vc.
6101 without providing an external input buffer 6102.
20 A plurality of primary coils are formed in the primary coil formed region 6101.
An alternating current signal 1s inputted to the two terminals of the primary coil.
Meanwhile, in a secondary coil formed region 117 possessed by the device
substrate 204, a plurality of secondarv coils are formed correspondingly to the
primary coils possessed by the primary coil formed region 6101. When an
25 alternaung current signal 1s inputted to the primary coil, an alternating current

voltage as an electromotive force gencrates due to electromagnetic induction at
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15 The conductive f11111 left mthe broove can be used as a cc)ll. ThlS
elllbodllllent Can be Illlplelllented L11 freC. C()I1llbllilatloll wCh Chi'
configuraxi ons of Enbodinments 1 to 8. [Enbodi nent 11] This enbodi nent
explains a nethod to conduct a test as to whether each pixel 20 normally
operates or not, by the use of a Walsh function, in E111bod1111e11C Mbde 1.
Thi s enbodlhemmereklpi awm&wmmblls@ns&mdmya‘lmmct(h&iact‘asezl of a llght-cnuttuig
device haVillg 4 x 4 pixels. For the light-emtting device having 4 x 4

pi xel s) det E . rlkldtdredting eusi:nt edrgeynntioonl gn dupscofidMycpflds supplicd (YB3
(4) 4) (hel'elllaftel') 25 abbreviated W-~ to WB3) in the nunber of 16. 71
Fib;. 27 caohewaveloymshapsr diteaipldSiator dne ot ufitetcni Qoighatlés vawdthen dsgpeef t he
function ;;roups Wo to WB3. Note that the pi Xel shown white and the pixel
sh(nvn wit kirbaltaHichldr theeedifidrenents i Ibwdlpes of rechéey did deanapplicaerehe) the
pi xel electrode thereof. 5 In the case of operating the pixels i'n order by
usi n; ~ the vblragd t¢ penernt ardriVe signbkdr MBEeri wbltage. order, the pixels in the
nunber of 4 x 4 are different in operati()n ()ne anot her . Consec. ~uent |y,
even wher e t he Tiespengaed L clrive) dendlsvslargee bpgemedrwidlihgei xeduple@3o ekt es

bal ed 011 the pLXels haVill g Che Same SCall1l11ll1;~ ILIle) CeSC Can 171

Col 11111CCetferaledtintiahiatmetionaldd. pibxsprovilcdniriversimal oples@tdrgbwasr vilthee 10
CollSICleCaCloll 15 LIl ade to the pl Xels on Che flICSt 11111;, for exarrpl e.

I LI the E7lisipplied tolthe siphallidedrivbatrcting 1¢as@nnigy Bh%@llnvt?cu%hﬁ\/\ﬂ Mhde is
denoted O while the case Che pixel is shown by hatchlng is CelloCed X, Che
slTUMIT ~ pixebrédio® [t 3 khabglt the Gebisksl intheomhé@lon Bi4.1)) for exanple) is
shown as OOXXOOXXOOXXOOXX t 11 the ()rcler. The pixel (3) 1) is shown as
OXXOOXHOOXXOOXAQel filré i@ ti@ud@irrentheolpigeede nkpated) ol Jthe Sceb@iiy a%il may be
OXOXOXOXOXOXOXOX i n the Order. When all the pi xel s normal ly operate, the

nunber of @dukled heapirkel SealnoGhe pitd] steibhne 3badisedlyomseadnoff dRchEloRhd S
expressed as 4) 2, 2) 2, 4, 2) 2) 2) 4) 2, 2, 2) 4, 2) 2, 2in t he order.

When, for %a@fiblrﬂx)sual@el@hmlt 108) ol yecdves coticNOGHRI |y operate tO make
dlsplay as shown by hatching at all times) the nunber of Oin the pixels on

the 20 first |ife hreledon PEXR fhuned voh 4 pLeXRyeFIRd1as h3reth thd)pivel i8) | )

2, 2) 3, I, 2, 2) 3 | Y 2, 2 in the order. Accordingly, by conparing the
case all tﬂﬁnﬁ:@(@itﬁﬂ komdléstrQRENELR) thtiPehPliked] [i)drhe GAMiDehPIE@TWmRd not
in normal ~eratiAl. t hough thi s enmbodi ment used the Walsh fl1nCdol1l 111

the CW®© dhhéaeﬂvé%%hﬂcl@no@ﬂﬁiﬁmlnhxmﬁummxot@ﬁq%@{ edriby. 1gh@9. Che Val sh
f) Inctl ()11 111 olle dl11lel1Slo1l. 111 |'s 25 case, in the foregoing

light-emtti ngT%@\ulﬁwhwmwmﬂ ewlhwe@%&atln '5@31{‘1( hwﬂk%ﬁ(&@&& an
operating state by the use of four function groups.

el 11b()d11 | foltafd X t he
10 dhiievied b mmateg ke mllimlanaci o o

structure, canNekef{H:fige @e\ﬁé@umcﬂfsm%%%m{z&ﬂ&ﬂ@&%&%&s@l}g RhuRefl®! as a

subj ect-of-test without the use of, a probe directly on an i nt erconnecti on

or probe teretifAuchlds the saeaPhifk GabY cRESR 1R SnliGhPreMGIhy 30 BHfle diRQiy! el d
lowering in the later process due to the fine dust caused Upon using a

probe. yfur { per qq{&dn@@@@ﬁﬁ?v&l'&ﬁr&ﬁ* 15(?4/& 1Y BRAGRARLE by pREYRIY PR kBl
torm ng process can be determ ned by one test process, the test process can

he sunplifidgion 783. WHAT IS CLAIMED IS 1. A nethod of measuring a voltage
conpri si ng: “applying a voltage to an interconnection or circuit elenment in

?hgrrg: x\(IaV: t hgﬁtH%%R/@Ptm OvikdlaneRy .apl sign Yot dIBge drdpRvddiviftagelBGlicRAe of
value that the voltage applied to the pixel clectrode is given an alternating curnient
voltage.

25 The pixel electrode of a pixel is superposed with the testing electrode 6121

through a constant spacing.  When the pixel normally operates to apply an
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S reading the: voltage applied to the pixel electrode w thout contact. 2. A
nmet hod of neasuring a voltage conprising: appl~ing a voltage to

i nterconnections or circuit elenents respectively in a plurality of pixels
to thereby apply voltages to pixel electrodes respectively of the pixels

wi t hout contact; and 10 reading a sum of the voltages applied to the pixel
el ect r ocl estliesapeng Fvekpt vhltadegophg il wictrode, aroreacomosve fotck lgehéradesof
measuring a Voltage COL11pCslilg: applying a first alternating current

vol t age to Bethweentingeleeral1allalShohlantiting cwodine vdBigsupecicosbngtivee
first coil and a second coil together th rough a CollsCallt Spadllg;

appl yi ng a foria deaktaedat nhe custientelastadagel b has pi yetcl ebpcanodsrat o

pi xel by usin g a seconc.~ alternating current voltage generated between
two ternunahfrofatiomne deCONdhCalltrnains uperposialiggehecrpirxet] ehedier edeingnd a
testing el ectrode together through a constant spacing; and cal cul ating the
vol t age appiléaddead ke apiopera@eaneodeht poval aofsessetl hyaht indtrégign canrbent

vol tage generated on the testing electrode. 74 4. A nethod according to
claim 3, wwendirmetihand hinodmalitygainatrimagive draresttbevhite mhioe i ©ragplleg goim behe
pl/w electrode of the pixel by rectifying O waVefOlll-shaplllh Chl."’
SI'C()I1d abteifiedl latl11r! CLIrCellt and applylllg to an interconnection O

circuit elelllellC L11 C110 pIxI'l. 5 5. Alllethod O 1l1leaSUrlllg a
Vol t age COnpr 1dntitigntadlyptly hgt andlisesindaddibnused im this ambedimeed draghe some
hetwecn two termnals oh a first coil; SLIp('_,f poSIllIg the first coil and

a second caislthbageft Brebodim@d [, 4ankl canGot tolahs shespaGl Fleg; 4AQnalpiB.yi ng a
third alternating current voltage tcl pixel electrodes respectively of a
plural ity of pibiell) thowsi perspececondwvahhcelnadévice swhserate 304 vodupeab@sed
generated between two term nals of the second coil; SLIpeCpCSIII~; the
pi xel el ectwiddelse ifsttréeir subbsaanel(B £CBCLbRD tedeigt substrhee 620FetKete tHurough
a constant spacing; and 15 cal culating a sum of voltages applied to the
pi xel el eEtshodesis the past thay theffirtthesphXx elisstfat© 6283 khowhhinatiy e8 Adtdsngs a
current voltage ~;ellerated on the t~stin~ electrode. 6. A nmethod according
to cl ai m 5)prishayeiof, teiltRishdwal ihefigat A nghikuhealitvidcohibagerd shoappin Bd. 2o t he
pi xel 20 el ectrodes respectively of the plurality of pixel by rectifying or
wavef or nl - $hagphna ideendecons! ah tcorlnat slngvicun rignt 4And Eppbyhnetbo 6209 is
i nterconnections or circuit elenments respectively in the plurality elf the
pi xel s.157. cénhté¢ethodhacaanbcng ¢enfdcaihlldar86003 $or the first testing substrate.
Meanwhile, the connecror 6210 is conncected to the connector connecting part
6122 for the second testing substrate.
As shown in Fig. 10, the primary coil formed region 6101 possessed by the first
testing substrate 6203 and the sécondaw coil formed region 117 possessed by the
20 device substrate 204 are superposed togerther through a constant spacing. The
spacing is desirably smaller. The primary coil formed region 6101 and the secondary
coil formed region 117 possessed by the device substrate 204 are preferably as near
as possible as long as the spacing is to be controlled.
Meanwhile, the testing electrode 6121 possessed by the second testing
25  substrate 6205 and the pixel ¢lectrode possessed by the pixels of the pixel region 113

are superposed together through a constant spacing. The spacing is desirably

41



75 wherein the first coil and the second COLI haVl LII| Cercol 111eCCl0115
fernle~l Ol1 a sallle plane, alld wherein each of the interconnections is
formed 111 a vortex form 8. A nmethod according claim3 or 5) 5 wherein the
first coil and the testing electrocie arc f()rnled on a first insulation
surface) wherein the second coil and the pixel electrode arc fornmed on a
second i nsuhelieonTdureston: clectraldd Lkt obtacpisedilogrode phsatssedby flg: pixelsei n a
spaci ng between the first insulation surface and the second insul ation
surface is afshe potdl ectioy !B ow nglaablyuisdichetwpenilides fingsits thaspdcng ano
surface and the second insulation surface. 10. A nethod according to claim
3 or 5, ~, batmmeiollalhe pixel or each of the plXel Sis dC Cer1111lled f(11 a
15 normality/abnormality by using a voltage applied to the pixel electrode
or a sum t her edfhohtainghl twsinght st volinggebsreats ¥203 gnaehbaldvick Subdeare
apparatus for electrically testing pl Xels 111 a sellllcol 1dl | CCOr
(. ~l eVl Ce) XHemey betmdinalinedby fiappahathush sobgorated. nQrharwisd, ol ypacohd ma0
means for superposing the primary coil and a secondary coil in the
sen conductberhdidby teinggdidremctdirtbedeviac edmnstaan?04 padinist nosaing stibscrate
superposing a pixel electrode of the pixel and a testing 76 el ectrode
t oget her t 626dgho aiscanstastins plaei ngp l headdrs (f atwddpiyiag tha fabt estapul g
CllirrC .11C voltage to between two tcrnulals of the prunary coil; and neans
for confir subgran 6dpsnatlithg devateubfrditheOpi Xle fndrnanrepkdsenmatviehg use a
current voltage generated on the testing el ectrode. 12. An apparatus
accordi ng tgas ot ailiquidl \Bufidesebyluidheudl hex natowmgeed enndptusvdl t age generated on
the tcstul g el ectrode ‘i ncl udes ‘an operating state of the pixel as
i nformatd <) n. Bdmilardy appartetiscacklodldilngdmimhaiovilnkd the sedverdainncdihmay
spaci ng between the primary coil and the sec()ndary cool la controlled by
flowing a feuhdshatweeppbdie iprdireynediihe amdaltchen.seleandaily, i€ e possibi fofn
apparatus according to claiml1l |, wherein the first coil has an
i nt er conneat desigid@r re¢rofdrhassahl {cpleae, ) dndwidn thehgni@hsy b8 and the
interconnection is formed in a vortex form 15. A nmethod for manufacturing
a sem condyeddidagevdit eAS eamd ndinhgi of QXM GieorPbetdlectlBE briadey anid aad the
i nterconnection or circuit cl1lelll1~11C, applylllg a voltage to the
i nt er connegédanlagy c@il,rretiirtn® errehd @adk tbLIGA aoBhigtlihent beidby applying a
voltage to the pixel electrocie; and

15 Maanwhile, similarly to Embodiment Mode 1, one testing electrode 6121 is

simultaneously superposed with a plurality of pixel electrodes. The testing electrode

may be flprmed by one conductive film or by a plurality of clectrically connected

conductive films. As for a manner of superposition between the testing electrode

and the pixel electrode, rcfcrencé can be made to Fig. 6B in Embodiment Mode 1.

20 A capacitance is formed by supcerposition of the testing electrode 6121 and the pixel

electrode 208. When an alternating current voltage is applied to the pixel electrode

208, an electromotive force generates duce to electrostatic induction on the testing
electrode 6121.

Incidentally, in this cmbodiment mode, the pixel clectrode 208 superposed

25  with the testing electrodes 6121 is arbitrary in position. Furthermore, the positional

relationship of the testing electrodes 6121 and the pixel electrodes 208 differs from
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20 reading the voltage applied to the pixel eleCr()dC wth()LIt CoLlItaCC.
16. A nethod for manufacturing a sem conductor dw ce conprising: 77
form ng a pixel electrode, an interconnection or circuit clenment) a fiat
coil and a second coil; applylllg a first alternating current voltage to
hctwecen two terminal, of the first coil; 5 superposing the first coil and
t he second ROMILOL EYROREPTt hrou~; 1 1 a constant spaCllg; applying a third
alternating current voltage to the pixel electrode by using a second
al ternating cuG@RCryigtads Uifeharamned upenweestpbsio: tetatherihs pofel tletmdeond
coil; 10 superposing the pixel electrode and a testing el ectrode tonether
through a c&¥sefaie dqyaed ﬁd}atrandacéltbuItastimgcltcﬁ@wolétlégeﬁabplst‘@md wstihg
pi xel electr<ole froma fourth alternating current voltage generated on the
testing cl cubstoare( suference Aambehoallascbrdi ng Bnebalimicar Moda b, Whareehat,tihe
third alternatinh current valtaric is applied to th ¢ ptx~l electrode' by
rectifying tbe piaslefsbomns haping.tthe pascbnldcabtley vhthagives hemtng ohe agweand
applying to the interconnection or circuit elenment. 18. A nethod of
measur i ng acamingdecaonpricspong: vagpthesagqeacsang elgetrode. alovever, channstonizon or
circuit ('.1'.111("'.11t for 20 controlling a voltage to be applied to a
plurality efleqoiodelis ebeonrodesihd diothiugrahoestn fg. él Bot pasdblaw drbitri ng
superposed with at | east part of the pixel electrodes through a spacing;
and cal cul atlengtle maklsdbe appixicbdet wodactupefpastd wpilxele webing cledesdér om a
voltage on the testing el ectrode and a position of the testing el ectrode
relative to 78 Expldmtpinksl medleonr daegosid@nal Aelirkech®) df AOS(genCikl tekeingo
Clallll 18) whereLll the voltage is applied t0O the 111CCrC()LIT1eCC () 11
t)1' drd lelegttdded G111 Endl1Ge wintdelitcticolot 468 dubinGuomtmendhod of neasuring a
vol tage conprising: applying a first alternating current voltage to between
two termnal s &fhaddignst isadiolvedsupdripasingt thendinbst ofconts eimlonitsesomd coi |
t oget her through a spacing; applying a second alternating current voltage
gener at ed héewmaan ¢woerlOrd eroivoatsiedd ot blee ssdapdlaccaioklettd 2an The designer
i nterconnection or circuit elelllellC fc)r controlling a voltage to be
appl i ed toigapbutlhlwddy totrlfinely alredicr paesondl kit Bvilbilipdb&@&e86l thegrestingt r ode
whi | e being superpc)se~l with at least a part c)t

electrodes 6121 and the pixel electrodes 208 during each monutor. It is, however,

15  wvital to f:ix a positional relationship for monitoring between the testing electrodes
6121 and the pixel electrodes 208 and sct the number of tomes of monttoring so
that an (ippcrar_ing state on cach pixel can be determined from the value ot an
alternating current voltage on th.e testing clectrode 6121 obramed through all of
monitoring. ‘

20 Figs. 11A and 11B show a positional relationship of between the pixel
electrodes 208 and the testing clectrodes 6121 when the testing electrode 6121 is
rotated, about a center of the pixel region as the center axis, on a plane parallel with
a plane forming the pixel electrode 208. Explanation is herein made on an example
having pixcl electrodes in the number of 5 x 5 in the pixel region in order for casy

25 understanding the explanation.

Fig. 1 1A shows a state prior to rotation (0°) wherem the pixel electrode 208,
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t he pi xel electrodes through a spacinb; and cal culating a voltage applied
to each f)f the pixel electroc.~es fioma third 15 alternating current

vol tage generated on the testing el ectrode and a position of the testing
el ectrode relative to the pixel electrodes. 21. A lllethod according to
claim 20, wherein the second alternating current is applied to dle

Lnter CO | | | i}k soperpbreiivichahemenindyedesdd 6 yiing or wavef or nl - shapi ng
the second alternating Cur rell C 20 voltage and applying to the

i nt er connect i onFigr 1 tB skowwt o edoed thltht reskido e&mut&odlacqw dithgdts gtalm 20,
wherelll the first coil and the second Coil LlaVe 111C(." 1CX)1111eCi1(IIIS
formed 79 camrarciadtavipt abeur @and-asher & thegacd ebiohfenmnhereang s onsa i s
formed ma vortex form 23. A l1llleth(7d accordinh to claim 20, whérein the
spaci ng bet Mg dRe, dierestrugQilbcrantd 6 g lsagn (% bscdQlith & SifRr&APikdl Jl&q!r(';zx
flowing a fluid between the first coil e second c(711. 24. A nethod
accor di ng tyxpﬁ@hﬂuﬁﬁcﬁmu2qlgmher gin the voltage on each of the pixe

el ectrodes is calculated ustnh a Fourter tranSf(7r1llatloll tllethod uStng

Sl 1 CCeSSI Ve appThe hlcbidaid ZG&L@F@()RE%7J&%&HL% e el dhd b}%@fr%HUm@ a
SuperpCSltion Integrat|l On 11leth(7d An el ectrical test method

conpri si ng: diflRy Yi N&s anyPchAgenio walclorhells &ﬂﬁﬁ“tﬂﬂnprth@'xﬁtﬁHb& of pmcl
elellll".11t fc)r controlling a voltage to be applied to a plurality of

pi xel e|eCtéM&ﬁ¥%hsbh&$% li&wnﬁth@§£hﬂ9g§kﬁ%ﬂé@@@lW@%ﬁ@q@ﬁh@ﬁ;§%Hﬁﬁp@ﬁﬁd
with at | east a part the pixel electrodes through a spacinb; and 1~

Col I ftrtllldhlegigel QQ&E@J}annﬁtqa&'ﬁu Oht fhelllkhi @k, C&Jﬂf@ljrt]-@(qg%,@ Applfelll (o {LCUI C

elelllC ,11C froma voltage on the testing el ectrode and a position of
testlngl@lgﬁkgpggxhgiatlve to the pixel electrodes. 26. A nethod accordlng
to claim?2 wherein the voltage is applied to the interconnection o r

circuit elclllq;]@ p3siBlct ROHE CAREhAIcuBicd ch&h BLIRGT & ?ﬁu bRRErolE! QQ%L

conpr|5|ng 80 applying a voltage to an interconnection or cu-cu

.171C . G éﬂﬁc&qﬂ&{ﬂ Jecggn@cme{rbag% waﬁa tgpa Vghl bh@eaa(ﬂltwr@wwthgf

plxel electr d a'testing electro I'ng super posed

wth at le f N egt bk )
G eCer 11118111 19 2 ot rl.‘f”ﬁt‘%ﬁﬁ 6% 6%(’%Sﬁﬁ’sh“(';“*‘*g“a@pfmﬁmﬁﬂt R

el ectrodes Jléﬂmr@m f ta%gﬁn[?ntutdbe\hﬁ ey e'ﬂgl n‘? L ek ﬁﬂgﬁlzﬁlm &ercQ‘ﬁ'\;dé&rﬁ%gg behe

tcstuy - eectroerealve pi xel electro

‘;iig;?' 11 ‘B‘:@'cmtggp W@&%P‘(}Slﬁ h\ﬂ}‘f@ ﬁl%ﬂ@ phlPRRlih AR bP&ation.

Comgquently, in the case that, for cxample, as shown in Fig. 12, a pixel
electrode 208a of a poor pixel is included in the pixel electrodes 208 superposed
with the'tcsting electrode 6121, the amplitude and waveform of an alternating
current voltage generated on thé testing clectrode 6121 is different from the casc

20 all the pixcls are in normal operation.

As the occupation ratio of the pixel electrodes of poor pixels to the pixel
electrodes 208 superposed with the testing clectrodes 6121 is higher, the amplitude
and waveform of an alternating current voltage generated on the testing electrode
6121 departs from the case all the pixels arc in normal operation. Consequently, it

25  ispossible to calculate an occupation ratio of normally operating pixels of among the
pixels whose pixel clectrodes are superposed with one testing electrode 6121,
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10 without contact. 29.. A 111CChod according to claim 27) further
conprising: confirmng an operating state of the interconnection or cu-cuit
clelllclliC fromthe voltage distribution. 30.:An electrical C(:St Illethd
conprising: 15 applying a first alternating current voltage to hetween two
termnals of a first coil; superposing the first coil and a second coi

toget her throughyghSRasH! bQ@'u@PHlxeyﬂe%‘tﬁré Slg(gtg(g«ngélai 1?51[‘1'% knlgh@w\l'itg%tnyl()l Lage

gener ated between two term nal s of COI erconnec |bn or

circuit el e[ﬁ];bltfl(q{ rdANd tlluri'}gwﬁgl&trYﬂL e@(%gc[)%l pmﬁllﬁpﬂ LESk Qnaﬁggwg{stga{ ;[let h

of pi xel rodes; noving a testin e being

operad | 15 el A Gh BB L RES b ???FC?}‘W&E@% P“éf&ﬁf) paging all
froma thirg, g@h&@’eﬂ%k}?&n&;&hﬁgtle%BJoH@%?z? 1‘% & oc ug ! 93 e p ?E%()Wil%gi

el ectrode and a position o tirn e re

el ectr()¢gcs, p&%gpéé}%@%@aﬂl I vangp&& (ﬁ ‘%{flr@h%ok b} iHG {!eértrh&n%zlﬁl an

determ nin UtIOI’]O ta~;c e app

el ectrodes S5AMihheAbIchA R SGLARINLE U ELnY t&EPﬁ%ﬁ VORISR B i

operating state of e I nterconnection or circu

fromthe vol . . ordlngto cl ai m 30) V\/nereln
the SeCO | dbttlf%ggrrﬁ’e{tﬁllta?l@b/g%}r“?@ﬁ}lﬁ%fqﬁtbg%&tlﬁqgng[gjgl iecl to the 10

[Vaver ()i 11- S SEE Ay, TR e %%H gfttwf{ ﬁ?c%a?{v@&amf P
st corl et L‘@#é@%ﬁ&%@ffﬁ? B ey A Rt
Form a0 atiin AREATHR GAL sBhicolRub P FERE AL MR A Bt e

first coil e .l d coil Is controlled by flowng a fluid between
the primar yt Q‘%ﬁg‘% I3%1?’%2“esr(gtcondary coil. 35. An apparatus for electrically

Appar atus g'ogr; fﬂnséh% ol Bt ST Radiy SIS hAM PR % Shher ob il The ©
t th t hh
Cpaci ng; 1Ay 8wrf51‘f’k58'?f%sme§afa@ RERE S T

respecti Velk}/etwcen upon normal operation of all the pixels and not normal operanion of at
15 least one of the pixels. Namely, the alternating current voltage generated on the

testing electrode possesses, as information, an operating statc of all the pixels.
Méanwhile, where sequentially selecting and operating a plurality of pixels, the
testing électrode is generated with sequential addition of alternating current
voltages each having, as informaéion, an operating state of each pixel. Accordingly,
20 where sequentially operating a plurality of pixels normal in the all, monotonous is
a change rate of an alternating current voltage gencrated on the tesung electrode
with respect to the overlap area of between the pixel electrodes of operative pixels

and the testing electrode.

Conversely, where sequentially operating a plurality of pixels including an
25 abnormal pixcl, not monotonous is a change rate of an alternating current volrage
generated on the testing electrode with respect to the overlap area of between the

45



the pl Xel S Wth a CCStlllg el ectrode through a spacing; 5 nmeans for

changing a position of the C(allll;~ clcc trade relative to th ¢ Emul
el ectrodes of the pixels; means for applying an alternating current voltage
to hctween two termnals of the primary coil; and neals for confirm ng an

operating state of each of rh ¢ pixels f1'()111 an 10 alternating current

vol tahc gengkdt @dc@pdéshef bpshting petdchn@dhe dfingdlcappas.atAiscdaididg to
cl ai m 35, wherein while superposing the part of the pi xel ~icctrcoics

respect | v~y @hatihe qirkelrSvikdde bherhest bAgdel estihgddcthodugh differcspasl n; ~
the position of t he testing electrode relative to the: pi xel el ectrodes of

the pixels §gv@hanhiedwedd dfon nimaPRpeddiush ¢ cdl dha; pikls chial Mo3dSnoMier ei n

t he spaci ng between the primary coil e1110 the secon~ial-~- coil i5
controlIed(R*I5¢QMbpgt@aghuhdom@kwﬁaﬂbthe primary coil and the secondary
coil. 38. An apparatus according to claim35) wherein the first coil has an

i ntercongiect i oNnpkRfmRA QN &s iﬁﬁﬁbm aneonfifmang Jpees@h® stdre binhepikennagadti on
is formed in a vortex torn. A net hod for manufacturi ng a sem conduct or

clevicr C)ddibphine! { Aorm8Bry/abn@kMaRg dRrédTUSr &AMRAGTd BRtwRlenCir §Métnagh@ment
and pnel electrode to he supplied with a voltage through t he

I Nt er connecd iR Qol&let GHibe ®InRERBYH;oreihR! ﬁékﬂﬁigi, dle¥abliagd the d¢Re of using the
i nterconnection or circuit elenent; LII()VLIT~ a testing el eCCr Ode Wil e

Sup(: rpost I dizals Talr@dy( AR PRkmal e aR ~ArdrnBrifl eahf@ftesolhicoweRidly
spacing; and cal cul ating voltages applied to the plxel el ectrodes

respecti vel ypkrdbg of th‘?:lt&t‘ijrgeelE@tr@dé/ OHOAYScARRE hRErRIn@aGHr @t VoM@ Phxal
el ectrodes,” froma voltage on the .testing el ectrode and a position of the

testing;®l ecfdr ét:eof §(L ?bbt‘{ﬁmt Qlurshﬁopbé‘%ln t%leeiﬁwlqgﬁ%dy jegnﬁﬂmd\ dorin@t.hed

accordln g to c alm wherein the voltage is appliéd
111cC . %]%QHJ tlvétw% V\E aﬁkf&fﬂrf? r Qlrfidelveldabe W:Q@PLHQ{ Qﬂnﬁﬂ%ht{l%f tAeigt hod
accordlng to ereln sen 3i conduct or devi ce includes a device

le I) s:[A\r it@? Ll%‘?tﬁo les, %\pwel gﬁ o W%&kdﬁ@i&tﬁ ORFratmu srate “‘A{yd”hr“Am“AlAf“}&é% A

f. Ah. AShi f I~ :
Ue. Ay, E A Aiéegﬁwwnﬁé“% XA AN e £ ,;ﬁ@ LAl M A A A7, A@

2. AyA2. AGn 0'615 EX @Q@%X&@E%lﬁ @/\Yel&e@’%de\i %rlﬁ‘ﬁ)\(}sﬁl %lﬁ% roattig Ll@%f'm’f\l Al

9. A sL. A(.
YT} xsni f}zl\(ﬁg%lﬁ\@]\ﬁ@]l‘@%](ﬁ%a?@%)ﬁ %H&]@@&ﬁbﬁﬁ& EakeRd vl aRlcalqadealisal cal

aJ ca] caJca]cajca

4+}1 xmo DAB} xsni 071 cal 6 ng} e@ﬁl@g}&ﬁ%& %@L&ﬁl /ﬁaJt‘%ﬁ]ﬁ?d 51@&@@11@&1 fRl cal c

¢
3LS?1C?]??]E§gca i? F] lqg%qﬂ%ﬁ§¥ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
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mformation, to a measuring sequencer 308. Thercupon, the measuring sequencer
5 308 controls a panel display sequencer 309 to select a position of a pixel of a subject-
of-test, and inputs the position, as information, from the pancl display sequencer
309 to acoil driver 310. An RF carrier 311, having a signal source and alternating
current power source, can supply an alternating current voltage to a rear-staged
circuit. The measuring sequencer 308 controls the RF carrier 311 to input an

10 alternating current voltage to the coil driver 310.

The coil driver 310 uses the input alternating current voltage to supply an
cxternal input buffer 311 with an alternating current voltage for operating the pixel
of a subject-of-test. The external input buffer 311 buffer-amplifics the supplied
alternating current voltage and provides it to a primary coil formed region 304,

15 By providing the primary coil formed region 304 with the alternating current
voltage, the pixel of a subject-of-test possessed by the device substrate 302 operates.
The alternating current voltage is applied to the pixel clectrode of that pixel.
Incidentally, the operation of the device substrate of upon providing an alternating
current voltage to the primary coil formed region was concretely explamed in the

20  embodiment modes and hence omittedly explained herein.

When the alternating current voltage is applied to the pixel electrode, an
alternating current voltage generates on a testing electrode 303 superposed with the
pixel electrode. The alternating current voltage generated on the testing electrode
303 includes, as information, an operating state of the same pixel.

25 The alternating current voltage gencrated on the testung electrode 303 1s

provided to a signal processing circuit 312. The signal processing circuit 312
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10: L9 10% @&ﬁsc\ﬁg’&@@ @h& )slgml having, as information, a calculated difference of
alternating current voltage (operating information signal) mcludes, as information,
an opcrating state of the pi)fel. The operation information signal 1s inputted to a

10 sclector circuit 313.

The alternating current voltage generated on the testing clectrode often
includes various noises. The noise caused on the testing clectrode, having
comparatively near frequency and voltage, can be removed to a certain extene by
calculating a difference in value between the alternating current voltages gencrated

15 on the testing electrodes. The frequency and voltage of the noise is nearer as the
testing electrodes are closer in position to each other. Consequently, it is preferred
to calcuiatc a difference of alternating current voltage berween the testng
electrode’s closer in position to each other.

The selector circuit 313 is 'éupplied, through the measuring sequencer 308,

20  with the positional information of a pixel selected by the panel display sequencer
309. The selector circuit 313 inputs an operation information signal corresponding
to the selected pixel of among a plurality of input operation informatiorrsignals, to
a signal analyzer 314.

The signal analyzer 314 amplifies the input operation information signal and

25 then A/D-converts it into a digital form, followed by opcration processing. Note
that the A/D conversion is not necessarily required and the operation process may
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#HnHHI gl b J dfbiGedQirthe! Ok 308# T basuring controller 306 specifics a pixel state
from the operation-processed operation information signal and further determines
a normality/abnormality of the pixel.
Incidentally, the light-emitting device of the invention 1s not limited to the
configuration shown in Fig.. 13. It is satisfactory for the hght-emitting device to
10 have means to generate an alternating current voltage, means to supply voltage,
without contact, to an interconnection and circuit element of the device substrate,
means to read, without contact, a voltage applied to the pixel electrode of the
device substrate, and ‘mecans to control a position of the device substrate.
Furthermore, it 1s satisfactory to specify a pixel state from an alternating current

15 wvoltage read, without contact, and to determine a normality/abnormality of the

pixel.

(Embodiment 2]
This embodiment explains‘.a configuration of a test apparatus for confirming

an operating state of pixels and determining a normality/abnormality thereof by the
20 use of alternating current voltages generated on a plurality of testing electrodes in

Embodiment 2. —

Fig. 14 shows a block diagram of a configuration of a test apparatus of this
embodiment.

A measurement start instruction is inputted as information from a man-

25 machine I/F 6305 to a measuring controller 6306. The measuring controller 6306
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6304 possessed by the first testing substrate 6301, through a constant spacing.

Meanwhule, the handler I/F 6307 superposes together a pixel electrode (not shown)

second testing §ubstrate 6315, through a constant spacing.

10 The measuring controller 6306 inputs a measurement start instruction, as
information, to a measuring sequencer 6308. Thercupon, the measuring sequencer
6308 controls a panel display sequencer 6309 to select a position of a pixel of a
subject-of-test, and inputs the position, as information, from the panel display
sequencer 6309 to a coil driver 6310. An RF carrier 6311, having a signal source

15 and alternating current power source, can supply an alternatung current voltage to
a rear-staged circuit. The measuring sequencer 6308 controls the RF carrier 6311
to input an alternating current voltage to the coil driver 6310.

Thé coil driver 6310 uses the input alternating current voltage to supply an
external input buffer 6311 with an alternating current voltage for operating the

20 pixel of a subject-of-test. The external input buffer 6311 buffer-amplifies the
supplied alternating current voltage and provides it to the primary coil formed
region 6304. —

By providing the primary coil formed region 6304 with the alternating current
voltage, the pixel of a subject-of-test possessed by the device substrate 6302

25 operates. The alternating current voltage is applied to the pixel clectrode of the

same pixel.
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5 The alternating current voltage generated on the testing clectrode 6303 1s
provided to a signal processing circuit 6312. The signal proccessing circuit 6312
operates a value of the alternating current voltage generated on cach testing
electrode. Specifically, calculated is a difference of occurred alternatng current
voltage of betwéen the testing electrodes. The alternating current voltage generated
10 on the testing clectrode often includes various noises. The nowse caused on the
testing electrode, having comparatively near frequency and voltage, can be removed
to a certain extent by calculating a difference between the alternating current
voltages generated on the testing electrodes. The frequency and voltage of the
noisc is nearer as the testing electrodes are closer in position to cach other.
15 Consequently, it is preferred to calculate a difference of alternaung current voltage
between the testing electrodes closer in position to each other.
Incidentally, the alternating current voltage generated on the testing electrode
6303 differs in waveform depending on an operating state of the pixel. For this
reason, the calculated differerﬂ:e of alternating current voltage includes, as
20 information, an operating state of the pixel. Conscequently, the signal having, as
information, a calculated difference of alternating current voltage (operating
information signal) includes, as information, an operating state of the pixel. The—
operation information signal is inputted to a selector circuit 6313.
The selector circuit 6313 is supplied, through the measuring sequencer 6308,
25  with the information of a position of a pixel selected by the panel display sequencer
6309, position of a pixel electrode being superposed with cach testing electrode
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5 then A/D-converts it into a digital form, followed by operation processing.
Incidentally, the A/D conversion is not necessarily required, and the operation
process may be by analog. The operation process is carried out in order to analyze
an operating state of the pixel being superposed with the testing clectrode during
monitoring. Atcordingly, it is possible for a designer to properly select a content of

10 the operation process.

The operation information signal, after the operation process, is inputted to
the measuring controller 6306.

Then, the handler I/F 6307 changes the position of the second testing
substrate 6315 relative to the device substrate 6302. The foregomg operation is

15 repeated plurality of times to input a plurality of operation information signals
operation-processed to the measuring controller 6306. The measuring controller
6306 spécifies a state of each pixel and determines a normality/abnormality of the
pixel fro'm the position and ratio in area of a pixel electrode superposed with each
testing electrode during monitéring and the input operation information signal

20 operation-processed.

Note that the test apparatus of the invention is not limited to the
configuration shown in Fig. i4. The test apparatus of the invention satisfactorily
has means to gencrate an alternating current voltage, mcans to supply voltage,
without contact, to an interconnection and circuit element of the device substrate,

25 means to read, without contact, a voltage applied to the pixel clectrode of the

device substrate, and means to control a position of the device substrate.
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[Embodiment 3]

5 This embodiment explains a detailed configuration of a signal processing
circuit of the test apparatus shown in Fig. 13. Note that the signal processing circuie
of the test apparatus shown in Fig. 14 may have a configuration shown in this
embodiment. }

Fig. 15 shows a circuit diagram of a signal processing circuit of this
10 embodiment. The signal processing circuit 312 shown in Fig. 15 has a plurality of
differential amplifiers 350 1 to 350 y-1 corresponding to testing clectrodes 303 (E L
to Ey) in the number of y.
The alternating current voltages generated on the testing clectrodes are
respectively inputted to non-inverted inputs (+) of the differential amplifiers. To
15 aninverted input (-) of cach differential amplifier is applied an alternating current
generated on the testing electrode different from the testing clectrode corresponding
to the non-inverted input (+).
In this embodiment, the voltage of an alternating current generated on the
testing electrode Ei (i = any one of 1 toy - 1) is provided to the non-inverted input
20 (+) of the differential amplifier 350 i. The voltage of an alternaung current
generated on the testing electrode Ei+1 (i = anyone of L toy - 1) 1s provided to a
second terminal ¢f the differential amplifier 350 i+ 1.
Each differential amplifier inputs an operation information signal, as an output,
to the rear-staged selector circuit 313. An operating state of a pixel superposed with

25 cach testing electrode can be confirmed from the operation information signal
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be confirmed n its operating state from an operation information signal outputted
5 from the differential amplifier 350 _y-1. Meanwhile, a dummy testing electrode may
be prepared to provide an alternating current voltage generated on the testing
electrode Ey to an non-inverted input (+) of a separatcly provided differential
amplificr and a voltage of the dummy testing electrode to the second terminal.
Furthermore, a fummy pixel, not for use in actual display but for the purpose of test,
10 may be provided in the pixel region so that the dummy pixel can be superposed with
the dummy testing electrode.

The operating state of a pixel superposed with the testing clectrode El 1s
included, as information, in an operation information signal outputted from the
differential amplifier 350 1. The operating state of a pixel superposed with the

15 testing electrode Ej (j = 2 toy - 1) is included, as nformation, in an operation
information signal outputted from the differential amplificrs 350 j-1 and 350 ;.
The operating state of a pixel superposed with the testing clectrode Ey is included,
as information, in an operation information signal outputted from the differencial
amplifier 350 y-1.

20 Incidentally, it is possible for a designer to properly sct a criterion as to whether
a pixel is considered not normally operating depending upon what degree the
operating state of the pixel differs frcm the normal operating state of the normal
pixel.

Note that the signal processing circuit to be used in the invention is not

25 limited to the configuration shown in Fig. 15.

This embodiment can be implemented in free combination with Embodiment
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104| 104| circuit of the test apparatus shown in Fig. 13. Note that the signal processing circuit

5 of the test apparatus shown in Fig. 14 also may have a configuration shown in this

embodiment.

Fig. 16 shows a circuit diagram of a signal processing circuit of this
embodiment. } The signal processing circuit 312 shown in Fig. 16 has,
correspondingly to testing electrodes 303 (E1 to Ey) in the number of y, a plurality

10 of primary induction coils 360 1 to 360 y - 1, a plurality of sccondary induction
coils 361 1to 361 y- 1 and a plurality of capacitances 362 1 to 362 y-1.

The primary and secondary induction coils of this embodiment (referred
collectively to as induction coils) may each be or not be provided, at a center, with
a magnetic member. Meanwhile, the interconnections possessed by the induction

15  coils may be or not be on the same plane.

The alternating current voltages generated on the testung clectrodes are
respectively inputted to first terminals of the primary induction coils. To a second
terminal of each primary induction coil is applied an alternating current generated
on the testing electrode different from the testing clectrode corresponding to the

20 first terminal.

In this embodiment, the voltage of an alternating current generated on the
testing electrode Ei (i = any one of 1 toy - 1) is provided to the first terminal of the
primary induction coil 360 1. The voltage of an alternating current generated on
the testing electrode Ei+1 (i = any one of 1 to y - 1) 1s provided to a second

25 terminal of the primary induction coil 360 i+ 1.

56



104| s9109%| & () - Yl 710%4| & () - SS5#10%| & ()- #yCTdELC 10! y10%& () - 3109%& () -
3109& ()- 109%& ()- ! 109 ()- 3109 ()- T4dEbC 10! F10%& ()-10%& ()-"! 10%& () -
“1109% ()- T#109& ()- 109%vE' ()-gO dEbC 10! S+109%& ()- )410%& ()-1' 10%& () -
1 961 109& ()- #410%& ()- y!'10% ()- | RBAEbC 10! Y7S10%& () - Sy5y#10%& () -
Y3109&' ()- 1 109%& ()-/gl0% ()-- 10%& ()- BEFGHX! bC 10! 410%& ()- | 10%& () -
10% ()- 109 (Jhe pOmbdy FRBLEUE o)ls BEECHEDBHA0) y BanAWBL (deordatPRlC rion
109%&' ()- | 109%& ()-410%& ()- mlO%& ()- #odEbC 10! Y#S109%& ()- f! S#10%& ()-
1098 () - YSOUYRO() 1 t8BEURY (-) b atom8p t(viely suGodihCl 1048FEhCr. 1AHR ¢ Jpacitances
s-3100& ()- @ 109 ()-Yy) !109%& ()- Y '!109%& ()-
362 1to 362 y - 1 are respectively formed between the first and second terminals
of the secondary induction coils 361 1 to 361 y - L.
5 The voltages generated on the first terminals of the secondary induction coils
361 1to 361 y- I areall applied, as operation information signal voltages, to the
sclector circuit 313. A constant voltage (ground voltage in Fia. 16) 15 provaded to
all the second terminals of the secondary induction coils 361 [ to 361 y - 1.
An operating state of a pixel superposed with each testing electrode can be
10 confirmed from the operation information signal generated on the first terminal of
the secondary induction coil. However, the pixel superposed with the testing
electrode Ey can be confirmed in its operating state from an operation information
signal generated on the first terminal of the secondary induction coil 361 y - 1.
Meanwhile, a dummy testing electrode may be prepared to provide an
15 alternating current voltage generated on the testing electrode Ey to a first terminal
of a separately provided primary induction coil and a voltage of the dummy testing
electrode to the second terminal of the primary induction coil. An operating state
of same can be confirmed from an operation informatnion signal generated on the
first terminal of a separately provided secondary induction coil. Furthermore, a
20  dummy pixel, not for use in actual display but for the purposc of test, may be
provided in the pixel region so that the dummy pixel can be superposed with the
dummy testing electrode.
The operating state of a pixel superposed with the testing clectrode El is
included, as information, in an operation information signal gencrated on the first
25 terminal of the secondary induction coil 361 1. The operating state of a pixel

superposed with the testing electrode Ej (j = 2 toy - 1) is included, as information,
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as information, 1n an operation information signal generated on the first terminal
5 of the secondary induction coil 361 y - 1.
It is possible for a designer to properly set a criterion as to whether a pixel is
considered not normally operating depending upon what degree the operating state
of the pixel differs from the normal operating state of the pixel.
Note thatithe signal processing circuit to be used in the invention 1s not
10 limited to the configuration shown in Fig. 16.

This embodiment can be implemented in free combination with Embodiment

l or 2. .

[Embodiment 5]

15 This embodiment explains a detailed configuration of the waveform shaper
circuit in Embodiment Mode 1, with using Fig. 17. Note that the waveform shaper
circuit of‘, Embodiment Mode 2 also may have a configuration shown in this
embodimént.

Fig. 17 shows a form of coémection of between the signal source 201, the

20 primary coil formed region 101, the secondary coil formed region 117 and the
waveform shaper circuit 116a that were shown in Fig. 3. The primary coil formed

—region 101 is provided with a plurality of primary coils 206. The secondary coil
formed region 117 is provided with a plurality of secondary coils 207.
Each primary coil 206 is inputted with a testing altcrnating current signal from

25 the signal source 201. Specifically, a testing alternating current signal voltage is
applied from the signal source 201 to between two termunals possessed by the
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5 The waveform shaper circuit 116ais an electronic circuit used to form or shape
a waveform of a quantity varying in time, i.e. voltage or current. Fig. 17 has
resistances 501, 502 and capacitors 503, 504 to constitute an integration-type
waveform shaper circuit 116a by the combination of the circuit elements. The
waveform shaper circuit, of course, is not limited to the configuration shown in Fig.

10 17. Meanwhile, similarly to the power source circuit, a wave-detecting circuit using
diodes may be used to shape waveforms.

The waveform shaper circuit 116a used in the invention generates and
outputs, specifically, a clock signal (CLK), a start pulse signal (SP) or a video signal
from an input alternating current electromotive force.

15 The waveform shaper circuit 116a can generate a signal in an arbitrary form
without limited to the above signals. The signal to be gencrated by the waveform
shaper circuit 116a is satisfactorily a signal for confirming an operating state of the
pixel.

The signal output from the waveform shaper circuit 116a is inputted to the

20 rear-staged circuits, e.g. signal line drive circuit 111, scanning line drive circuit 112
and pixel region 113.

—Fhis embodiment can be implemented in free combination with Embodiments

1 to 4.

[Embodiment 6]
25 This embodiment explains a detailed configuration of the rectifier circuit 116h
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source 202, the primary coil formed region 101, the seccondary coil formed region
5 117 and the rectifier circuit 116b that were shown m Fig. 3. The primary coil
formed region 101 is provided with a plurality of primary coils 206. The secondary
coil formed region 117 is provided with a plurality of sccondary coils 207.
Each primary coil 206 is inputted with a testing alternating current signal from
the alternating ‘current power source 202. When an alternating current signal is

10 inputted to the primary coil 206, an alternating current voltage, or clectromotive
force, is generated on the corresponding secondary coil 207. The alternating
current voltage is applied to the rectifier circuit 116b. .

Note that the rectifier circuit in the invention means a circuit to generate a
direct current power voltage from a supplied alternating current voltage. The direct

15 current power voltage means a voltage kept at a constant height to be provided to
a circuit, circuit element or pixel.

The rectifier circuit 116b shown in Fig. 18 has diodes 601, a capacitor 602 and
a resistance 603. The diode 601 is to rectify an inpurt alternating current voltage
and converts it into a direct current voltage.

20 Fig. 19A shows a change in time of an alternating current voltage prior to
rectification in the diode 601. Fig. 19B shows a change in time of the voltage after
rectification— As can be seen from the comparison between the graphs of Figs 19A
and 19B, the voltage after rectified takes zero or a value having one polarity at an
interval of a half period, so-called a pulse voltage.

25 The pulse voltage shown in Fig. 19B is difficult in use as a power voltage.

Consequently, usually the pulse is smoothened and converted into a direct current
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5 the pulse voltages different in phase thereby smoothening the voltage. The above
configuration can sufficiently smoothen the pulse even where the capacitor is small
in capacitance. Furthermore, the pulse can be sufficiently smoothened without
positively providing a capacitor.

In Fig. 18, hlternating current signals different in phasc are respectively input
10 to four primary coils thereby outputting four pulse voltages different in phase from
four diodes 601. The four pulse voltages are added together to form a direct current
power voltage having a height maintained nearly constant that is to be outputted
to the rear-staged circuit.
Although Fig. 18 formed a power voltage by adding together the four pulse
15  signals different in phase outputted from the four diodes 601, the invention is not
limited to this configuration. The number of phase division is not limited to this.
The num.ber of phase division is not limitative provided that the output from the
rectifier c’ircuit is smoothened to §uch an extent that is usable as a power voltage.
Figs. 20A-20C show a chaﬁée in time of a power voltage obtained by adding
20 together a plurality of rectified signals. Fig. 20A shows an example that one power
voltage is generated by adding together four pulse voltages different in phase.
Because thre rectifier circuit of the invention generates a voltage by adding a
plurality of pulses together, the voltage has ripple as a component other than a
direct current. Ripple corresponds to a difference between the highest voltage and
25 the lowest voltage. As the ripple is smaller, the voltage gencrated in the rectifier

circuit nears a direct current and is easier to use as a power voltage.
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10% & ()- 1, 109& (). () <dEDC 10$L' 10% & ()- | g#10% & () -
10% & () - ! 10988 shoreos &hange iB 1098 &f(9 PowzRYMAEE /ohteined by adding
10°910% &' () - 7 ' 10% & ( 1) By#109% & () -~ S 10% & () -, y#10% & () -
% 1 10% & ()orvekier gight pugt voleegs different doghgse- 30 o(g)} -that nipple is smaller
109 ()-s! 109% ()- s!10%& ()- 10 k4dE:/ 10° !10%& ()- yl10%& ()- SH10%& ()-
s! 109’ () - 3wICLovErey 10 tha 0v@: ¢hangddEpoweo Voleage oy in Fw 20A.
& 1 109% () - $R 10%& é}é (SHI0% ()-m 100& ()= 10% ()0 *=MIE:/
10" 7s! 109%&' () - f5g180&" fhows3a change in time of a power voltage obtained by adding
5 rtogether sixteen pulse voltages different in phase. It can be seen that mipple is
further smaller as compared to the time change of power voltage shown in Fig.
20B.
In this manner, it can be seen that the power voltage is reduced m ripple into
a direct current by adding together a multiplicity of pulses mutually different in
10 phase. Accordingly, as the number of phase division increases, the power voltage
outputted from the rectifier circuit is easier to be smoothened.  Also, as the
capacitance of the capacitor 602 increases, the power voltage outputted from the
rectifier circuit is caster to be smoothened.
The power voltage generated in the rectifier circuit 116b1s outputted through
15  the terminals 610 and 611. Specifically, a voltage approximate to the ground is
outputted through the terminal 610 while a power voltage having a positive polarity
is outputted through the terminal 611. By connecting the diode reverse at the
anode and cathode, the output power voltage can be inverted in polarity. The diode
602 connected to the terminals 610 and 611 is connected reverse at the anode and
20 cathode to the diode 601 connected to the terminals 612 and 613. Accordingly, a
voltage approximate to the ground is outputted through the terminal 612 while a
power voltage hawing a negative polarity is outputted through the terminal 613.
Incidentally, various circuits or circuit elements are formed on the device
substrate. The power voltage to be supplied to the circuit or circuit element differs
25  in height depending upon the kind or application of the circuit or circuit element.

In the rectifier circuit shown in Fig. 18, the voltage to be inputted to cach termnal
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The rectifier circuit used in the invention 1s not limited to the half-wave
5 rectifier circuit shown in Fig. 18. The rectifier circuit used in the invention may be
a circuit capable of generaung a direct current power supply from an input
alternating current signal.
Figs. 21 A-21B show circuit diagrams of rectifier circuits having configurations
of other than that shown in Fig. 18. The rectifier circuit shown in Fig. 21A is a
10 voltage doubler full-wave rectifier circuit 901 having two diodes 902 and 903. Also,
the voltage doubler full-wave rectifier circuit shown in Fig. 21A has capacitors 904
and 905. The position and number of capacitors is not limited to the_ showing in
Fig. 21A.,
The cathode of the diode 902 and the anode of the diode 903 are both
15 connected to one terminal of a secondary coil. By providing a plurality of voleage
doubler full-wave rectifier circuits 901 to add together the outputs thereof, it is
possible tc':) obtain a direct current voltage twice as compared to that of a half-wave
rectifier circuit shown in Fig. 18.
The rectifier circuit shown in Fig. 21B is a bridge rectifier circuit 911 having
20 four diodes 912, 913, 914 and 915. The four diodes 912, 913, 914 and 915 form a
bridge. Meanwhile, the bridge rectifier circuit shown in Fig. 21B has a capacitor
916. The position and number of capacitors is not limited to that shown in Fig.
21B.

This embodiment can be implemented in free combination with Embodiments

25 lrtob.
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GKTdEH greater derail by exemplifying a case with the gencral light-emitting device.
Fig. 22 shows a configuration of an OLED panel for the general light-emitting
5 device. Note that Fig. 22 explains an example of a drive circuit for a light-cnmutting
device to display an image by use of digital video signals. The OLED panel shown
in Fig. 22 has a signal line drive circuit 700, a scanning line drive circuit 701 and a
pixel region 702.
The pixel’region 702 is formed with a plurality of signal lines, a plurality of

10 scanning lines and a plurality of power lines. The region surrounded by the signal
line, the scanning line and the power line corresponds to a pixel. Note that Fig. 22
shows representatively only a pixel having one signal line 707, one scanning line 709
and one power line 708 of among the pixels in plurality. Each pixel has a switching
TFT 703 as a switch element, a drive TFT 704, a storage capacitor 705 and an

15 OLED pixel electrode 706.

The switching TFT 703 has a gate electrode connected to the scanning line
709. Tl%,e switching TFT 703 has source and drain regions onc of which s
connecte;d to the signal line 707 while the other is to the gate electrode of the drive
TFT 704. .

20 The driving TFT 704 has source and drain regions one of which is connected
to the power line 708 while the other is to a pixel electrode 706. The gate electrode
of the drive TFT 704 andthe power line 708 form a storage capacitor 705. Note
that the storage capacitor 705 may not necessarily be formed.

The signal line drive circuit 700 has a shift register 710, a first latch 711 and

25 asecond latch 712. The shift register 710, the first latch 711 and the second latch

712 are each given with power supply. Meanwhile, the shift register 710 is given
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The sampling signal from the shift register 710, after buffer-amplified by a
buffer or the like, may be inputted to the first latch 711. The interconnection onto
which a sampling signal is inputted is connected with many circuits or circuit

10 elements and hence great in load capacitance (parasitic capacitance). The buffer
18 cffective for preventing against the "blunt” of rise or fall in the timing signal
caused due to great load capacitance. )

The first latch 711 has a plurality of stages of latches. The first lacch 711
samples an input video signal in synchronism with an input sampling signal, and

15 stores it in the sequence of latch to each stage.

Referred to as a line period is a time required to write a video signal to all the
staged la"_tches of the first latch 711. Actually, the line period, in some cases,
includes the line period added with a horizontal return period.

After terminating one line period, a latch signal is inputted to the second latch

20 712. Acthis instance, the video signal written and held on the first latch 711 is sent
at once to the second latch 712, and written to and held on all the staged latches

of the second latch 712. —
The first latch 711 having sent the video signal to the second latch 712 is
sequentially written by a video signal depending upon a sampling signal from the
25  shift register 710.
In the second line period, the video signal written and held on the second

65



10 5z#10% & ()- 3s!10% & ()-1'110% & ()-/ 1 10% & ()--310% & ()-
+210% & ()-9::?2: @A B :: G bC 10F “110% & ()- @!10% & ()-FF 9 10% & ()- 3

10t 10t 10t910% & ()-710% & ()- G ::: <me<=dEbC 103s! 10% & ()- 3 @ 10% & () -

9S10% & ()- 3s!10% & ()- ~ @10% & ()-Ls! 10% & () - 4=] =t ==*>>>dEbC

103" g#10% 10% &', ()-9° | 109% & 3 10% &

Q0% & ()- g&&ibzﬁ“ 19‘1%:%&@&%6@ g‘é@’ﬁh lings &' () - (()) 110% & () -

T 110% & #1006 & 9$s! 109% & () - !.59%s! 109 \ & EAAABBFBGBH"Q(nb
10! L&" 1 O%%L')() (3[) 110 1‘irCJ““lsdl(5g/(§&3‘](1 )“38'“1 /’8“&’? WC“%%& E1 t%B?WB@ L) ©
ACCDDUEFX G}

g#10%a& ()
10° 910% & () - ! ##100& () -1 & ( 109 ()-11 #10% & () KK?LdEMB
7 10 10° 1 QL@P Y -wa nlg,l Wséft s)tglﬁf b REEN wigha g (((_)k sigl ﬁ‘i(ﬁ&&éﬁx‘md

5

10

15

20

25

SIP@A0L PO () Lo () qiigieg () LGE O

start pulse signal (G-SP) for the scanning line drive circutt.

The power line 708 is applied with an alternating current voltage.

When a clock signal (G-CLK) and start pulse signal (G-SP) is inputted to the
shiftregister 721, a select signal for determining the timing of scanning line selection
is generated and; inputted to the buffer 722. The sclect signal inputted to the buffer
722 is buffer-amplified and inputted to the scanning line 709.

The selection of the scanning line 709 turns on the switching TFT 703
connected at its gate clectrode to the selected scanming line 709. The video signal
inputted to the signal line is inputted to the gate electrode of the driving TFT 704
through the switching TFT 703 turned on.

The driving TFT 704 is controlled in its switching on the basis of the
information 1 or O possessed by the video signal inputted to the gate electrode.
When the driving TFT 704 is on, an alternating current voltage on the power line
is provided to the pixel electrode. When the driving TFT 704 is off, the alternating
current voltage on the power lin&; is not provided to the pixel electrode.

In this manner, when the signal line drive circuit 700, scanning line drive
circuit 701 and pixel region 702 operate, an alternating current voltage is applicd
to the pixel .clectrode whereby_an alternating current voltage including the
operation information of the pixel generates on the testing electrode 730. Pixel
operation information is confirmed and pixel normality/abnormality is determined
on the basis of the alternating current voltage gencrated on the testing clectrode

730.
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In the case of the OLED panel shown in Fig. 22, S-CLK, S-SP, G-CLK, G-SP,
latch signal and video signal are inputted as testing drive signals to the circuuts.
Note that the testing drive signals are not limited to the above signals. Any drive-
related signal can be used as a testing drive signal. For example, besides the
foregoing signals, inputted may be a signal to determine a timing of switching a
10 scanning direction on the scanning line or a signal to switch an input dircction of
a select signal to the scanning line. However, it is vital to input such a signal as can
confirm an operating state of a pixel to be tested or can determine a

normality/abnormality thereof.

15  of testing the all thereof, it is satisfactory to input only such a drve signal as to drive
only the part of the pixels. There is no need to always input all of the forcgoing
drive signals.

No'te that, where a power voltage is generated by adding together pulse signals
different in phase, the number of. primary coils differs depending upon the number

20  of pulse signals to be added.

The test apparatus and method of the invention is not limited to the OLED

panel having the configuration shown-in Fig. 22.

This embodiment can be implemented in free combination with Embodiments

1 to 6.

25 [Embodiment 8]
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completing the test, i.c. a plurality of secondary coils, waveform shaper circuits,
rectifier circuits, exclusive test circuit and so on.
In Fig. 23y by cutting the substrate along the line shown at the dotted hne,

10 nine display substrates are formed from one substrate. [ncidentally, although this
embodiment shows the example to form nine display substrates from one substrate,
this embodiment is not limited to this number.

Note that cutting is made to physically, electrically disconnect the secondary
coil and connector during cutting. In Fig. 23, the region 1004 1s provided on the

15 side of a substrate not to be used for display after cuttng.

Explanaton is made, as to how to cut the large-sized substrate, on an
embodiment different from Fig. 23. In Fig. 24, 1101 is a pixcl region, 1102 1 a
scanning line drive circuit, and 1103 is a signal line drive circuit. The region shown
at 1104 is formed with the circuits or circuit elements to be used only in a test

20 process but not used after completing the test, i.e. a plurality of secondary coils,
waveform shaper circuits, rectifier circuits, exclusive test circuit and so on.

In Fig. 24, by cutting the substrate_along the line shown at the dotted line,
nine display substratces are formed from one substrate. Incidentally, although chis
embodiment shows the example to form nine display substrates from one substrate,

25 this embodiment is not limited to this number.

Note that cutting and breaking is made to physically, clectrically disconnect
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5 The wavetorm shaper circuit or the rectifier circuit, after cut, may be left on
the substrate to be used as a semiconductor device or on the substrate not to be used
as a semiconductor device. Otherwise, the circuit, after cut, may be broken.
This embodiment can be implemented in free combmation with the

configurations 'of Embodiments 1 to 7.

10 [Embodiment 9]

This embodiment explains the operation sequence in the test process of the
invention, by using a flowchart.

Fig. 25 shows a flowchart of a test process of the invention.  First, after
completing the fabrication process prior to test, testing power voltage or drive signal

15 voltage is applied, without contact, to a circuit element or interconnection of the
device s.ilbstrate.

Asa result, the pixel as a subject-of-test makes a certain operation to generate
an alternating current voltage h':aving the information of a pixcl operating state on
the testing electrode superposed with the pixel. The alternating current voltage is

20 monitored plurality of times while changing the position of the testing electrode.

On the basis of the alternating current voltage gencrated on the testing
electrode, a pixel operating state is confirmed and a pixel normality/abnormality is
determined. Incidentally pixel operating state is not necessartly screened into two
of normality and abnormality but may be screened into a plurality of ranks based on

25  the operating state.
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determined abnormal, the practitioner is allowed to properly set whether to
determine the device substrate unacceptable or not. It is possible to determine
5 abnormal where there is even one abnormal pixel, or otherwise, it is possible to
determine abnormal where there are a constant number of abnormal pixcls.
[n the case of determining normal, the test is considered ended at that time to
commence a fabrication process of after the test process.
Where determined abnormal, selection is made for removal from the process
10 not to complete as a product (lot out) or to specify a cause of abnormality. Note
that, where a plurality of products are to be fabricated from a laree-sized substrate,
lot-out will be entered after cutting the substrate.
Where a cause of abnormality is specified and repair is determined possible, the
test process of the invention can be again made after repair to repeat the foregoing
15 operation. Conversely, when repair is determined impossible, lot-out is entered at
that time,

This embodiment can be implemented in free combination with the

configurations of Embodiments 1 to 8.

[Embodiment 10]

20 This embodiment explains in detail the connection between a coil used in the
invention, a terminal possessed by the coil -and an interconnection (coil
interconnection).

In Fig. 26A, a coil 1601 is formed on an insulation surface and an interlayer
insulation film 1603 is formed covering the coil 1601 on the insulation surface. A
25 contact hole is formed in the interlayer insulation film, to form on the interlayer
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In Fig. 26C, a coil interconnection 1612 is formed on an msulanion surface.
5 Aninterlayer insulation film 1613 is formed covering the coil interconnection 1612
on the insulation surface. A contact hole is formed in the interlayer insulation film,
to form on the interlayer insulation film a coil 1611 connccting to the coil
interconnection 1612 through the contact hole.
Fig. 26D i§ a sectional view taken on the broken line D-D" in Fig. 26C.

10 Note that the manufacturing method for a coil used in the invention is not
limited to the above method. By patterning an insulation film, a vortex groove is
formed. A conducuve film is formed covering the groove on the insulation film.
Thereafter, the conductive film is polished by ctching or CMP process until the
insulation film is exposed to thereby leave the conductive film only in the groove.

15 The conductive film left in the groove can be used as a conl.

. This embodiment can be implemented in free combination with the

configurations of Embodiments 1 to 8.

[Embodiment [1]
This embodiment explains a method to conduct a test as to whether each pixel
20 normally operates or not, by the use of a Walsh function, in Embodiment Mode
1 —

This embodiment explains with an example in the case of a light-emitting
device having 4 x 4 pixels. For the light-emitting device having 4 x 4 pixels,
determuned are sixteen function groups of Wy,(4, 4) to Wy;(4, 4) (hereinafter,

25 abbreviated Wy, to W3;) in the number of 16.
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5 In the case of operating the pixels in order by using the function group W, to
W, in the order, the pixels in the number of 4 x 4 are different in operation one
another. Conscquently, even where the testing electrode is superposed with pixel
electrodes bascd on the pixels having the same scanning line, test can be conducted
as to whether each pixel is in normal operation or not.

10 Consideration is made to the pixels on the first line, for example. In the pixel
(1, 1), provided that the case the pixel is shown white is denoted O while the case
the pixel is shown by hatching is denoted X, the showing is with O in all the cases.
The pixel (2, 1), for example, is shown as OOXXOOXXOOXXOOXX in the order.
The pixel (3, 1) is shown as OXXOOXXOOXXOOXXO in the order. The pixel

15 (4, 1) is shown as OXOXOXOXOXOXOXOX in the order.

When all the pixels normally operate, the number of O in the pixels on the
first line based on each function is expressedas 4, 2,2, 2,4,2,2,2,4,2,2, 2,4, 2,
2, 2 in the order. When, for example, the pixel (2, 1) does not normally operate to
make display as shown by hatchin;g at all times, the number of O in the pixels on the

20 first line based on each function is expressed as 3, 1, 2, 2,3, 1, 2, 2,3, 1, 2, 2, 3, 1,
2, 2 in the order. Accordingly, by comparing the case all the pixels normally
operate, the pixel (2, 1) can be presun-led not in normal operation.

Although this embodiment used the Walsh function in the two dimensions,
the pixels may be operated by using the Walsh function in one dimension. In this

25 case, in the foregoing light-emitting device having the 4 x 4 pixels, it is possible to
test an operating staté by the use of four function groups.
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10! "1 10%VBof )a pixel as a subject-of-test without the use of a probe dircctly on an

5 interconnection or probe terminal. It is accordingly possible to prevent against the
yield lowering in the later process due to the fine dust caused upon using a probe.
Furthermore, because the normality/abnormality in every pattern forming process

can be determined by one test process, the test process can be sumplified.
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101 10% & ()-s!10% & () - Gs! 10% & () - 10% & ()- 10% & ()- L

10% & () - 0e8dEbC 10! #M 10% & ()- ! S#10% & ()- z10% & ()- L!10% & () -

110% & () - % & ! % & ().-
110% & ()-3 15"9\/?11%1(13& 8¢ glgfgsbucrin],'goé \S/g%fg]éocél%pl(is)mg:

applying a voltage to an interconnection or circutt clement in a pixel
without contact to thereby apply a voltage to a pixcl electrode of the pixel; and

5 reading the voltage applied to the pixel clectrode without contact.

2. A method of measuring a voltage comprising:
applying a voltage to interconnections or circuit clements respectively in
a plurality of pixels to thereby apply voltages to pixel electrodes respectively of the
pixels without contact; and
10 reading a sum of the voltages applied to the pixel electrodes respectively

of the pixels without contact.

3. A method of measuring a voltage comprising:
applying a first alternating current voltage to between two terminals of
a first coi:l;
15 ' superposing the first coil and a second coil together through a constant
spacing;
applying a third alternating current voltage to a pixel electrode of a pixel
by using a second alternating current voltage generated between two termunals of
the second coil;
20 superposing the pixel electrode and a testing electrode together through
a constant spacing; and
calculating the voltage applied to the pixel electrode from a fourth
alternating current voltage generated on the testing clectrode.
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| oL 09

}_8#?_/'0;«; (,c():-t/%( d@;eﬁflﬁ p%ﬁ& Eb%ct@yy%H%écform—shapmg the second alternating

current and applying to an interconnection or circuit element in the pixel.

5 5. A method of measuring a voltage comprising:
applying a first alternating current voltage to between two terminals of
a first coil;
supetposing the first coil and a second coil together through a constant
spacing;

10 applying a third alternating current voltage to pixel electrodes
respectively of a plurality of pixels by using a second alternating current voltage
gencrated between two terminals of the second coil;

superposing the pixel electrodes of the pixels and a testing electrode
together through a constant spacing; and

15 ~ calculating a sum of voltages applied to the pixel cleetrodes respectively
of the pi"xels from a fourth alternating current voltage generated on the testing

electrode.

6. A method according to claim 5,
wherein the third alternating current voltage is applied to the pixel
20 electrodes respectively of the plurality of pixel by rectifying or waveform-shaping the
second alternating current and applying to interconnections or circuit elements

respectively in the plurality of the pixels.

7. A method according to claim 3 or 5,
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10

15

20

8. A method according claim 3 or 5,
wherein the first coil and the testing electrode are formed on a first
insulation surface,
wherein the second coil and the pixel electrode are formed on a second

insulation surface.

9. A method according to claim 8§,
wherein a spacing between the first insulation surface and the second
insulation surface is controlled by flowing a fluid between the first insulation surface
and the second insulation surface.

10. A method according to claim 3 or 5,
wherein the pixel or each of the pixels is determined for a
normality/abnormality by using a voltage applied to the pixel electrode or a sum

thereof obtained using the voltage measuring method.

11. An apparatus for electrically testing pixels in a semiconductor device, the
electrical test apparatus comprising:
a primary coil;
means for superposing the primary coil and a sccondary coil in the
semiconductor device together through a constant spacing;
means for superposing a pixel electrode of the pixel and a testing
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1]1(.21115 Or tOnfirming an operating state of the pixel from an alternating

5 current voltage generated on the testing electrode.

12. An apparatus according to claim 11,
whereby the alternating current voltage generated on the testing

electrode includles an operating state of the pixel as information.

13. An apparatus according to claim 11,
10 wherein the spacing between the primary coil and the secondary coil 1s

controlled by flowing a fluid between the primary coil and the secondary coil.

14; An apparatus according to claim 11,
wherein the first coil has an interconnection formed on a same planc,
and

15 wherein the interconnection is formed in a vortex form.

15. A method for manufacturing a semiconductor device comprising:
forming a pixel electrode and an interconnection or circuit clement;
applying a voltage to the interconnection or circuit clement without

contact to thereby applying a voltage to the pixel electrode; and

20 reading the voltage applied to the pixel electrode without contact.

16. A method for manufacturing a semiconductor device comprising:
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applying a first alternating current voltage to between two terminals of
the first coil;
5 superposing the first coil and the second coil together through a constant
spacing;
applying a third alternating current voltage to the pixel electrode by
using a second alternating current voltage generated between two terminals of the
second coil; )
10 superposing the pixel electrode and a testing clectrode together through
a constant spacing; and
calculating the voltage applied to the pixel clectrode from a fourth

alternating current voltage generated on the testing clectrode.

[7. A method according to claim 16,
15 wherein the third alternating current valtage is applied to the pixel
i o . .
electrode by rectifying or waveform-shaping the second alternating current voltage

and applying to the interconnection or circuit element.

18. A method of measuring a voltage comprising:
applying a voltage to an interconnection or circuit clement for
20 controlling a voltage to be applied to a plurality of pixel electrodes;
moving a testing electrode while being superposed with at least part of
the pixel electrodes through a spacing; and
calculating a voltage applied to each of the pixel clectrodes from a
voltage on the testing electrode and a position of the testing electrode relative to

8



10 10%& ()-!109%& ()-#109%& ()-10%& ()-10%& ()- ,109%& ()- +Sy A/

101 4#109%& ()- 2109%&' ()-0109%&' ()- .3109%& ()-!$y#10%& ()- h$Sy#10%

& ()-LOPQROC 10Sy10%& ()- 10%& ()- 10 10 10: 10%& ()- 810%& () -

S6MLOY%& () - 5kdEbC 101 T10%& () -G f 10%& ()- s310%& ()- ,yGlO%& ()- @10%& () -
|  10%& ()- @P aBbC 0 0
10" $@ 109 ()- & ¢ $S@109& ()- &Y' 4109 ()- Gs109%& ()-1f#109%& ()- y3109%& ()-
111/ deb é‘é%‘ﬂ%@%&%-l F4! 109& ()- @-10%& ()- LO10%& ()- F.10%& ()- S,
109&' ()- /"2"3"4"5"~""""bC 10" " 10% & ()- | 10% & ()-Lf' 10% & ()- s10% & ()-
10 10 10FF: f 10%& () - F" 2#| ####; $dELC 10FLf #10% & () - sss

LY109&' ()-3LS, 10% & () " 10% & ()-LMLO% & ()-f#10% & ()-; $S$$$3$I%EELC
109% ! 10% & (}2- $§a‘i’0@ka&%’)tﬁn 'ﬂiggﬂql@z - LLmL0% & () -

wherein the voltage is applied to the interconnection or circuit element

without contact.

5 20. A method of measuring a voltage comprising:
applying a first alternating current voltage to between two terminals of
a first coil;
superposing the first coil and a second coil together through a spacing;
applying a sccond alternating current voltage gencrated between two
10 terminals of the second coil to an interconnection or circuit element for controlling
a voltage to be applied to a plurality of pixel electrodes;
moving a testing electrode while being superposed with at least a pare ot
the pixel electrodes through a spacing; and
calculating a voltage applied to each of the pixel clecerodes from a third
15 alternating current voltage generated on the testing clectrode and a position of the

testing electrode relative to the pixel electrodes.

21. A method according to claim 20,
wherein the second alternating current is applicd to the interconnection
or circuit element by rectifying or waveform-shaping the second alternating current

20 voltage and applying to the interconnection or circuit element.

22. A method according to claim 20,
whercein the first coil and the second coil have interconnections formed
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23. A mcthod according to claim 20,

wherein the spacing between the first coil and the second coil is

5 controlled by flowing a fluid between the first coil and the second coil. .

24. A method according to claim 18 or 20,
wherein the voltage on each of the pixel electrodes is calculated using a
Fourier transformation method using successive approximation and projection

section theorem or a superposition integration method.

10 25. An electrical test method comprising:
applying a voltage to an interconnection or circuit element for
controlling a voltage to be applied to a plurality of pixel electrodes;
moving a testing electrode while being superposed with at least a part of
the pixel I_electrodes through a spacing; and

15 confirming an operating state of the interconnection or circuit element
from a voltage on the testing electrode and a position of the testing electrode

relative to the pixel electrodes.

26. A method according to claim 25,

wherein the voltage is applied to the interconnection or circuit element

20 without contact.

27. An electrical test method comprising:
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the pixel electrodes through a spacing; and

5 determining a distribution of a voltage to be applied to the pixel
electrodes from a voltage on the testing electrode and a position of the testng  —-

electrode relative to the pixel electrodes.

28. A method according to claim 27,
wherein the voltage is applied to the interconnection or circuit element

10  without contact.

29.. A method according to claim 27, further comprising:
confirming an operating state of the interconnection or circuit clement

from the voltage distribution.

30.=:An electrical test method comprising:
15 | applying a first alterngting current voltage to between two terminals of
a first coil;
superposing the first coil and a second coil together through a spacing;
applying a second alternating current voltage gencrated between two
terminals of the second coil to an interconnection or circuit element for controlling
20 a voltage to be applicd to a plurality of pixel electrodes;
moving a testing electrode while being superposed with at least part of
the pixel clectrodes through a spacing; and
confirming an operating state of the interconnection or circutt element
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determining a distribution of a voltage to be applied to the pixel
5 electrodes from the third alternating current voltage,
wherein the operating state of the interconnection or circuit element is
confirmed from the voltage distribution.
5
32. A method according to claim 30,
wherein the second alternating current voltage 1s applied to the

10 interconnection or circuit element by rectifying or waveform-shaping and applying

to the interconnection or circuit element.

33. A method according to claim 30,
wherein the first coil and the second coil have interconnections formed
on a same plane, and

15 wherein each of the interconnections is in a vortex form.

34. A method according to claim 30,
wherein the spacing between the first coil and the second coil s

controlled by flowing a fluid between the primary coil and the secondary coil.

35. An apparatus for electrically testing a plurality of pixels in a device
20  substrate, the electrical test apparatus comprising:
a primary coil;
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clectrodes of the pixels;

means for applying an alternating current voltage to between two
terminals of the primary coil; and
meags for confirming an operating state of each of the pixels from an

10 alternating current voltage generated on the testing clectrode.

36. An apparatus according to claim 35,
~ whercin while superposing the part of the pixel clectrodes respectively
of the pixels with the testing clectrode through the spacing, the position of the
testing electrode relative to the pixel electrodes of the pixels is changed.
15 37. An apparatus according to claim 35,
" wherein the spacing between the primary coil and the secondary coil is

controlled by flowing a fluid between the primary coil and the secondary coil.

38. An apparatus according to claim 35,
wherein the first coil has an interconnection formed on a same plane,

20 and

wherein the interconnection is formed in a vortex form.

39. A method for manufacturing a semiconductor device comprising:
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forming an interconnection or circuit element, and pixel electrode to be
supplied with a voltage through the interconnection or circuit element;

applying a voltage to the interconnection or circuit element;

moving a testing electrode while superposing at lcast a part of the pixel

5 electrodes through a spacing; and

calculating voltages applied to the pixel clectrodes respectively of the
pixels due to a voltage applied to each of the pixel electrodes, from a voltage on the
testing electrode and a position of the testing clectrode relative to the pixel

electrodes. )
10 40. A method according to claim 39,
wherein the voltage 1s applied to the interconnection or circuit element

without contact.

41. A method according to claim 39,

wherein the semiconductor device includes a device substrate.
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