10 NOV 2005 Vol tage Measuring Method, Electrical Test Method and Apparat us,
Seni conduct or Devi ce manufacturing Method and Device Substrate 1 0 NOV 2005
Manuf act uri ng Met hod BACKGROUND OF THE I NVENTION 5 1. Technical Field of the
I nvention The present invention relates to a voltage neasuring nethod for
reading a value of a voltage applied to a pixel electrode by operating

each of the pi ¥eltgeMesasbadMuthad SER &0 AT MARICEHHd AMbatks@ et hod

for conducting a test as to whether a pixel region normal 'y operates or

not by using t%nit@hﬂﬁgmrr@@ﬁééirﬂ%&ﬁcﬁﬁ’iﬁ'@ﬂ{etﬁéﬁtﬂmﬁqc}éSdﬂ%@r%t@venti on

relates to a non-contact voltage neasuring nethod and electrical test

met hod, and non-contact el ectrigghlf e A1 using the sanme. The
invention also relates to a manufacturing nethod for a sem conduct or
device including a test process using the test nethod, and to a

sem conduct or devi ce manufactured by the use of the sem conductor device 15

manuf acturing met hod. FurgAEKTROUNNEOFNTERINPEREENES to a manuf acturing
nmet hod for a device substrate including a test process by using the test

met hod. Meanwhil e, the invention relates, in an COLED panel having an
organic light emtting device (OLED) seal ed between the substrate and a

cover mgnbeTechaicl Fudd bads MRasypLng nethod for reading a value of a
voltage applied to the pixel 20 electrode by operating the pixel prior to

form ng CLEDS, TRBGrb@nd iffBesh fdices 63! 'cpeao@%n&&gumstlﬂg{hr@@ RLatfhg 20! O

. T
normal |y operates or not by using the voltage neasufin o]

Par ti cul arbifue tdfes haKEHE 1BPliEEHELLHixkP o fAARE W gﬁt%rﬁghg;etﬁ%hcqfh ﬁﬁgif&rﬁt hod

and to a noncontact el éctric test apparatus usi’n

ggg gr i pti 0Posstdid BYERRRBEHITRYPIEH N At @ hieeR5d Fh& ol @b el b NGt NV

whether a pixel region normally operates or not by using the voltage measuring
10 method. Particularly, the invention relates to a ncﬁx—contact voltage measuring
method and electrical test method, and non-contact electrical test apparatus using
the same. The invention also relates to a manufacturing method for a
semicopductor device including a test process using the test method, and to a
semico%iductor device manufactured by the use of the semiconductor device
15 manufaicturing method. Furthermore, the invention relates to a manufacturing
method for a device substrate irllcluding a test process by using the test method.
Meanwhile, the invention;relates, in an OLED panel having an organic light-
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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a controller is referred to as an OLED nodul e. Meanwhil e, the JG_ED»E: «ag
and the COLED nodule are referred collectively to as a Iight-e!rr@tw gih
device. 2.Description of the Related Art Recently, the technol ogy for
formng TFTs on a substrate has markedly 5 advanced. The devel opnent has
been proceeded for the application to the active- matrix electronic

di spl ay. Rardriteallernd yefedcbd 1 b atl DDEDaBOUN S INbsahild, |the BER fd@hand
field-effect nmobility (called also nmobility) than that of the TFT using an

amor phous the DLEDNubilll@ark esfeared Rallbd gt @hs $RERCLReiAtdQie. Consequent |y,
the control of pixels, conventionally done by a drive cCircuit provided

outside the substrate, can be 10 nade on a drive circuit forned on the
sanme substrate as the pixels. Wth such an active-matrix el ectronic

di spl ay, VaDesutptoRy ofttheRGa@Madtabl e includi ng manufacture cost
reduction, electronic display size reduction, yield inprovenent and

throughput redugthdd, Bye tadrdted AE MRAKIQUSTIETY GHI 4 Subdich@! Hﬁ@ﬁﬂ%ﬁkeﬂ?. t he
|

same substrate. 15 anong the ‘el ectroniC displays, studies have actively
made ors t hgvagtdd/ eTH@HH@i%%hGHE h&Bdeh ﬁ}acéié?i\éu%rt @Vﬂg&?eﬁﬂi&@k@ ﬂﬂ! 4de}vg
[ , 1's highin

el ements of OLEDs. The OLED, spontaneous to em

vi si bi |1t ypa@itdle@kohih hidhl6K RS culagdudd g.@,uas 1 - I [ a
backl i ght a% r equi .r%dl' igyﬁe | i aﬁlla(;ﬂ?bfr%/elsrtpg}—% |°sp?%13£1£1€%t‘3)ﬁ,{rﬁg%é alklﬂ%ht | ess

in its vi gdefanahsbiliGPRaBeYSRb WobikiR$ chdrfat %m'tfetTW é%?ﬁ%%‘é%(gﬁ)h%ﬁg ng

OLEDs has drawn attentions as display devices replacin and LCDs.

The OLED Kagod fnﬁwaﬁer@r@bnhggws e&%ﬁ&aﬁ@ﬁp@tﬂﬁeég%itgggo%ﬁd of

emtting material) to obtain electrolumnescence cau ying an

el ectric gl coﬁ@@ﬁ@&ﬁkﬁfﬁ%ne’z %%e?ﬁfﬁ%rﬁg ﬁio%tbliji?me’ ﬁiﬂsﬁrﬁt@g?ﬂé ;f% rer) ’

an anode layer and a cat hode escription, every

provi dgd REINESH 2l difcaRYE: ARl B GRINARSBsdald NN 2805,

With such an active-matrix electronic display, various merits are available
including manufacture cost reduction, electronic display size reduction, yield
improvement and throughput reduction by fabricating various circuits and elements
on the same substrate.

15 Of among the electronic displays, studies have actively made on the active-
matrix I%ght—emitting device having light-emitting elements of OLED:s.

kae OLED, spontaneous to emit light, is high in visibility, optimal in thickness
reduction because of not requ‘isring a backlight as required in the liquid crystal
display (LCD), and limitless in its viewing angle. Consequently, the light-emitting

20 devices using OLEDs has drawn attentions as display devices replacing the CRTs
and LCDs.

The OLED has a layer containing an organic compound (organic light-
emitting material) to obtain electroluminescence caused by applying an electric field
(hereinafter, described as organic light-emitting layer), an anode layer and a cathode

25 layer. In the description, every layer provided between the anode and the cathode
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of an OLED is defined as an organic light-emtting | ayer. The organic
light-emitting layer includes, concretely, a light-enmitting |ayer KDY @80%
injection layer, an electron injection |ayer, a hole transport |ayer and
an electron transport layer. The el ectrolum nescence on organi c conpound

i ncludes |ight em ssion (fluorescence) 5 of upon returning froma singlet
exci t at i oif aptQEEDrpdefinedpsemmdeaniatighmenittingiayer e rhe sigmi¢ hglusphittiegcence)
of upon returning froma triplet excitation state to the ground state. The
organi ¢ |lpgnineluides,icogctesglyr a ighe¢mivingdayer deheleiinjeatios laee, ameleeatn | i ght
noi sture, oxygei and the like. In manufacturing an active-matrix |ight

eni tting injk@tidavlayer, ydmde ardnspottEbyenradf annddcabn erafgponi tagyer. The

i nterconnections and TFTs in a piXxel region at conparatively high process
t enper at wlecttoluttinestancd avtangimg compoosd snclafleetigh oemissignt (fleo@sEBsce)t he
substrate having the OLEDs (OLED panel) and a cover nenber are bonded

t oget her éfnuponrestmeningofromoa eiptetectdim tichEbstet m the graifdsitasé dadalighrand

t hen seal ed (packaged) by a seal nmenber or the like. After enhancing

her et i caimssgah dbhdsphyrdsgenca) rdapss redirpiagfiagh ngriplet eReitdtdidestatatoctenect or
(FPC, TAB or the like) is attached to allow the connection of between the
termi nal grteddedefromthe el ements or circuits formed on the substrate and
an external signal termnal. Thus, an active-matrix light-emtting device
is 20 conpl éfleordanid hghaahitviag tmfcr bacdléghidedeterionges due ce hehtydighal t age
applied froma pair of electrodes of the OLED to the organic

| i ght - enithbisnge| ayggeni snd i lled. | Rdnbyufdreutifid anpicomicdadtalighcbmpitel .
Consequently, when there is a:point a certain trouble occurs (faulty

poi nt 10 elegicd, hendrlly (HisERs sedomied hftepioteling #gb@ondeesonoind Tdisiinn 25 as
a switch elenent or the interconnection is disconnected or short-circuited,

i’i pr eget;ﬁmﬁ reedory el t @agep@annely highapiick8ddngpdri@urerigath«e nhargithe @mirlet i ng
v process.

After forming the OLEDs, the substrate having the OLEDs (OLED panel} and

a cover member are bonded rogether in a manner not to expose the OLEDs to the
15  outside asir and then sealed (packaged) by a seal member or the like.

Aft:e;r enhancing hermetical sealability by a process of packaging or the like,
a connecéor (FPC, TAB or the like) is attached to allow the connection of between
the termirslal extended from the elements or circuits formed on the substrate and an
external signal terminal. Thfis, an active-matrix light-emitting device is

20  completed.

In the active-matrix light-emitting device, the voltage applied from a pair of
electrodes of the OLED to the organic light-emitting layer is controlled by the TFT
provided on each pixel. Consequently, when there is a point a certain trouble
occurs (faulty point), e.g. the TFT possessed by the pixel region does not function

25 as a switch element or the interconnection is disconnected or short-circuited, a
predetermined voltage cannot be applie;d to the organic light-emitting layer

3




1 0 NOV 2005 possessed by the OLED. In such a case, the pixel cannot nake
display at a desired tonal level. In the active-matrix quuid?d}ﬂﬁwaﬁmﬁ
di spl ay pl aced under nass production prior to the active-nmatrix
light-emtting device, interconnections and TFTs are forned 5 in a pixel
regi on before conpleting a liquid crystal display by filling a liquid

crystal ENLA R IEThay i el; rgg'o l.I quid tal_ panely) and a
substrate a%\él%ng 95 %g%rﬁrgrmef‘g&aargéféf{ eréela# é?t H%‘r%r%@%sﬁs% @?Sérgdon t he
capaci torto?ﬂ??e%%?ed by each pixel. By neasuring the amount of charge on a
pi xel - by-pi xel basis, a test is conducted as tawhether there is a defect

cases.  has t vt S RpBom it ik A ERAR Sl Mo e gt BRI ERER i of Tt o
Coget her ThisceRERRp R e B LGRER) imBRonh i ReR FE e Aot or
there 1s 2 GRREEfeath belEs AREELRR adbd Erblal bt e Ui T S 1™
o e kAU L 00 TR QB D, SR B, 2
need Lo 3P Ol OGRS o0 SR S est e, 1
'he i nt orB8Rnedd] BIAOH T i ARSI Grotioes o hORRIS PHRG st s dsdssd 1 n
subsequertorPEEeLeo et B e o i P ST I e ot oot ed
et oct0or  not HoNREY £ e B BEAHEECUIRYY CRSF EUEHO Jonale LLEBBane
by 1 or m BB, THEes SRt UG Che PSHR T Eetat o O EA draerelggrod  °
and the capacitor are connected together through thé TFT. In this case, even by
measuring the amount of the charge stored on the capacitor, it is difficult to test
whether or not there is a defect in the interconnections between the capacitors and
15 pi}?el electrodes and in all the TFTs.
Me'?nwhile, when the OLED panel before attached with a connector is tested
for electrzic operation, there is a need to use a fine pin (probe) on the terminal or
interconr?w,ction of the OLED panel in order to flow current or apply voltage.
However, the direct use of a probie- on the interconnection or terminal might cause
20  aflaw on the interconnection or terminal to produce fine dust. The dust caused in
the test process unfavorably forms a cause to lower the vield in the subsequent
processes.
The actual display made on a completed light-emitring devicerllnakes it possible
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-emirting

device by forming OLEDs, packaging and attaching connectors in order to
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4 1 O NOV 2005 discrimnate it fromthe nornal product. In the case t he
OLED panel is defective, it is inpossible to suppress tinme and dog N0V 2005
because of the wastefulness in the OLED form ng process, packagi ng process
and connector attaching process. Meanwhile, where a nmulti-dividable
Substrate is used to form OLED panels, the process of 5 packagi ng and

at t achi ngi;&onpest @crﬁoﬂnsth\@@ﬁ)trﬁlfa V\;)rodtuﬁﬁslr?mg d-RE ke CR iEb[Pgahémg)aéﬂpﬂl\?e to

suppress time and cost. In view of t oregol ng pro probl em

of the plft%Sﬁ%os'sﬂBY@Ey %L@J?res%’ tm‘?eS b %e?%s@lo? ¢he hv%sgeﬂﬁheﬁhr%ﬁg QLED, .,

(herelnater nmer el capab rrmn

there isg ?m QEFH&?&??H&%%@ eé&'hdd{‘%o‘?{n%‘e ea‘%idcﬂﬂ}cpévalggr Ned il Rid! xe!

regi on be % he“Hags

pr OdUCj[ : eﬁ:f aqﬁﬁftif&vwgl% éul!)étgﬂe %é& %&905%?@%%? %ﬁp(.qs 1@ T(%VI Sdbe(_)fan

electrlc est  apparat us herelna er, nere pparatu I'ng the

test gt oo FWLRERIRESyo cddod 08, %epéfsm@stsﬁmtﬁ{( ol &w fochest

met hod a manu Uri ng” process out the
necessit on an interconnection or 15 term naI and to
provi de éaﬁpﬁjgesgtﬁgrﬁ%%gggggt using the test nmethod. Furt her rmre it is
problemto tor

using the e ne‘(r: e‘er ¢ Pgts?{){é e o §%f1 ?Stsagﬁo%%&?ﬁg% Pa%“\?fl e r‘d'ie\“ g)t?u%d by
RSP U 1,
et SRk S B SA I e soSCLAn poSsenel By prel e of
R e s 1 o
;B& 5' gell\)/r&%ltug tgﬁ? QSHV(é]IléE?r:féﬁtqlegh eesn(l:ll;:él f;[rldgxpmes 2nd tgrp"%g)\%du an. e)iectrtc ans to
apparatus (hereinafter, merely test apparatus) using the test method. Furthermore,
it is a problem to establish a simpler test method in a manufacturing process for a
light-emitting device without the necessity to use a probe on an interconnection or
15 terminal, ::-md to provide a test apparatus using the test method. Furthermore, it is
a problem{ to provide a method for manufacturing a semiconductor device by using
the electriéc test method, and a semiconductor device manufactured by using the
manufectliring method.
The present inventor has c;onsidered that, by the use ‘of electromagnetic
20 induction, voltage is to be applied, without contact, to the interconnection
possessed by a pixel region of a substrate forming TFTs and pixel electrodes
(hereinafter referred to as device substrate) without the use 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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or interconnection possessed by the pixel, i.e. to control the v Hkﬁ?e ﬁn
the pixel 5 1 0 Nov 2005 el ectrode. The voltage applied to t hd gi 2005
electrode is read in value, without contact, by the use of electrostatic

i nduction. Fromthe read value, it is possible to determ ne an operating
state and furthernore a normality/abnormality of each pixel, in-other 5
wor ds, whdedieedeeach pi xel nornmally operates or not. In the description, the
pi xel a voltage can be desirably applied to the pixel electrode thereof is
det er mi ned- nbheraplragenppdied ed she pitel gecceddeis maldiingaluzambdibubeoiast, babl y
applied to the pixel electrode is determ ned abnormal. Specifically, there
i ncl ude tthe Welof eleichystaniv indheniers, Fuimh che covel vahye, beis Hdssibletto deenfigef i 1 st
schenme, separately prepared is a testing substrate with which the device

subst r at e gpetratibe staes trd furthentes i mgnsilibghbasendias ofle it PREY i€ QiHerwhi | e
the device substrate as a subject-of-test has a secondary coil. Each of

t he pri nmavgrdanethsdwordah i inosmatin operater srsbhYinndk tREAHHER he pranduct i ve
filmfornmed on the substrate. In the invention, the primary and secondary

coi | s use wvolthge win feudesicabhomgitied redRepiel ckceeethebhs € Qferbmsihead of
coils having a magnetic nenber at the center to provide a nmagnetic path.

The' pri meormatoiCorpessds shd piyeltaheoltfet dangos bosickRblsly apglitdeo sREQRdar y coi
possessed by the device substrate are superposed together through a

const ant ek tsyiec dgterByineppbydmgalan al t ernating current voltage to between
two term nals possessed by the primary coil, an el ectromagnetic force is

caused bet we&petifivally ethriredhsludesbesbhidwing the ssReBdakIiGObhe REbEPACi Ng
is desirably smaller: The primary coil and the secondary coil are as near

as polxsi hised.as | ong as the_spacing is to be controll ed.

In the first scheme, separately prepared is a testing substrate with which the
device substrate is to be tested. The testing substrate has a primary coil while the
device substrate as a subject-of-test has a secondary coil.

Each of the primary and secondary coils can be formed by patterning a

15 conducti*:{e film formed on the substrate. In the invention, the primary and
secondar% coils use coils without a magnetic member at a center thereof instead of
coils havizng a magnetic member at the center to provide a magnetic path.

The'sprimary coil possessed by the testing substrate and the secondary coil
possessed by the device substrat:e are superposed together through a constant

20 spacing. By applying an alternating current voltage to between two terminals
possessed by the primary coil, an electromagnetic force is caused between two
terminals possessed 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 coil means that the voltage is applied
to between the terminals of the coil. In the description, signal is applied to a coil

6




25 In the description, voltage is applied to a coil neans that 1t@qjg}\plgua§'ge
is applied to between the termnals of the coil. In the description,
signal is applied to a coil 6 1 0 NOV 2005 neans that the voltage of the
signal is applied to the two term nals possessed by the coil. The
alternating current voltage caused as an el ectromagnetic force on the

secondary ra@ids thar tRcidlfgedf et difealdeymiptRdse e b Reraliflal Pefe STl hrRed.
This is 5 used as a direct current voltage to operate the drive circuit or

pi xel possefsed by the device substrate (hereinafter, referred to as power
vol tage). Meanwhile, the waveformof the alternating current voltage

caused as an eflechkOmatinge drRik & oWagh Qﬁuseﬂeé%oﬁg@[&xﬁﬁildgﬂ&ic%ﬁ&egnitgé0 a
desired form by a waveform shaper circuit or the like. "This 1s used at a

si gnal ha%b&m&rvgebﬂagﬁeckﬁieanﬁ{ teeddnge SisY@tEhhGYhin g{no%@éledl.oﬂagsgrﬁzsed

by the device substrate (hereinafter, referred to as drive signa

al ternafingegys s a&&w&i&&ﬁ%&%@@@ﬂa%&*a%iv%%ﬁepﬂ%{%.n&qilphse%%dgg Hged as

it is as a drive signal w thott aping 1ts waveformin veform

shaper Ci devide: subiaVOl(hefnterp RErcMOLd 39S RlcravdIRNRY AL S AWINR, Shanal | s

supplied to the rive circuit or pixel for on evice substrate. By

SUPPLYT NG R {GHA ¥EhS bRk ik R AR RRURL: HPLILAABMINE FAHCLYR (b Ul ¢
or pixel makes certaln operation. The 8?| ve-si ghal voltage or power voltage

is deter ms@%c}a{?&h&i?is‘éﬁw%&% b td‘ﬁﬁ?éd for raewﬁxté?%;gﬁ El’é%e?ic{rEHfétOB;g{% lxel is

normal , the vo ge app to e pl xe l'ectro ssesse e pixel

|5, 91 ven amali GLPANG sFHET 6Rinkoh LANGee B GURRLY ORI iie DAL

vol tage or power vol tage vol’t age appl ctrode is

SIS kld PSSOl i B SRS ALIB Py, v

circuit o e i VE-'si be suppl i ed

gﬂ:oigl ;?ngﬁztegfrl@g%?%ﬁg@ggﬁé %@e@@gaﬁ@& b&hE WA coil TdyWSuedSRiic Dhs
a drive signal without shaping its waveform in the waveform shaper circuit.

The voltage or pawer voltage of a generated drive signal is supplied to the

drive circuit or pixel formed on the device substrate. By supplying 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
possesseéi by the pixel is given an alternating current voltage.

By supplying a drive-signal _;.f_oltage or power voltage, the voltage applied to the

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

The drive-signal voltage or power voltage may be supplied only to the pixels
formed on the device substrate. In this case, by supplying a drive-signal voltage or
power voltage, the voltage applied to the pixel electrode is 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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power voltage, the vol tage applied to the pixel electrode is infl i
its value 25 depending upon an operating state of the pixel. Theﬁjgihgﬁﬁp%e

(testing electrode) for reading, wthout contact, a voltage 7 1 0 NOV 2005
generated on the pixel electrode is superposed with the pixel ‘el ectrode
through a constant spacing. The spacing is preferably smaller.. The pixel

el ect r odeyeaneateion ﬂf@%ikéﬁ%l@dt&ﬁiéi@qgﬁ)ﬁ*pgsﬁ @ftﬁrtﬁ@@{xéi%l&%%de%rmc%hﬁ' e as

long as the spacing is to be controlléed. The testing substrate may have a

testing edftdd@acidgTEhy Ydcageis %?ﬂ%f&ﬂ}?gné’lmerlt. hEhd ?ﬁ(‘é[ BRcRLAELRAYgdue to

el ectrostatic induction is influénced by a value of the voltage applied to

the pixelteghie LIcRHBdeAGE WePBIY as nBarve S RIBIDS ﬁﬂlgaag%ie%?ﬁéiﬂctip%o BLXxel
I ed on

el ectrode can be cal cul ated froma voltage generat e ftesting

el ectr odesopfifolRed! P testinBBuNRHE nPly Ravd] 130y BRRIALQE. to the pixel

el ectrode can be read out, w thout contact. Furthernore, by using the

voltage 10 geTRE dbRAGON Hebfel BRlthPIRIBHLA R dREoME ALk FlRLEAT @

pi xel can be grasped. 1t is possible t& confirman operating state thereof

and det erighifuchceB5 TRy LAMRIGIBLL bipliddd I SROUC RGNS TRecABRRAL o1 ¥

prepared are a testing substrate esting substrate) to apply,

m tx gfut c(p%ﬁgge Pﬁig\ggéeﬁﬁ%a &%He@g&p&ﬁ&gea@%ahiwcﬁeﬁ%‘@aﬁﬁen@% voteagkhe

regron o € suDs te and a testing substrate Secolt

testing is%é%%}%ﬁ@@i%h thg tésgi?l%’elé/(\fitféa%u%sca%gﬁ?tthe%a ldf?i.v%itaéé}ﬁ%ﬁﬂ?elf&@}g:ﬁeappl i ed

to the p ectrode using el ectrostatic¢ induction. irst testing

substrat %@Qﬁel@ctﬁg&s«%’%ﬂggg@% g%rﬁ’g ui&c{ﬁ%ggﬁa\{:}t@%ﬁl{@ﬁﬁéét 5 @ind'the Volglage

subj ect - t est ry col e prinary and 'se ondary ~coi | s
A T R N T
having a iga%%ﬂ)ﬁé RO L Afm @ a%engﬁéraiciﬂﬁt &3O hGRUIFS and  determine a

| normality/abnormality.

In the second scheme, separately prepared are a testing substrate (first testing
substrate) to apply, without contact, a voltage to the interconnection possessed by

15 the pixel region of the device substrate and a testing substrate (second testing
substrate:) to read, without contact, a value of the voltage applied to the pixel
electrodf;; by using electrostatic induction.

Théi first testing substrate has a primary coil while the device substrate as a
subject-of-test has a secondary céi_l.

20 . The primary and secondary coils each can be formed by patterning a
conductive film formed on a insulation film. In the inventiom, 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 voltage to between the two terminals
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havi ng a magnetic nenber at the center to provide a magnetic p ,L@ 5@
primary coil possessed by the first testing substrate and the s oM ?1035
coil 25 possessed by the device substrate are superposed together through
a constant spacing. By applying an alternating current voltage to between
the two termnals 8 1 0 NOV 2005 possessed by the primary coil, an

el ect rOWbbéé@ssE@’b?Qhé rig@HS ediladn QI%EW@ tfv@%rtdé% T:Tttﬁéﬁnaflﬁéﬁve%ﬁs&@%%d by

t he secondary coil. The spacing Is pre ra ly sna The primary coil and

t he secongatmngQipbsERd W&E%g@&{%tﬁgoﬂear as possible as long as the
spacing is to be controll'ed. 5 In e description, voltage is applied to a

coi | means t hghekphg Mol st[ﬁgi%réb‘ly Hllére‘df dxﬂ&ré/ ﬂ%n&ﬂﬁe&@é&ﬂd&%é@?{r# he

coil. In the descriptron, srgna I's ap a cor neans t

vol tage Obrdfi8hRi SNdlar s @%ﬁ’élé sd1d r% &s%e sﬁ@cdﬁﬂsr@or@el )1&& g&{ssed by the

coil. The alternating cu rent vo e cau as an elec magnetic force on

the 10ssecondpy pheGRistripdor %flﬂagé% wgPH P‘fage 1‘é§n§ﬂ'ﬁ§r1’i@{nﬁt%“ Vrgﬁ{éd

snoot hened This 1s use as a 0 operate circuit

or pixel &95@%341@%6{1{?&3@@&‘ ﬂ‘l% lu%tﬂh%tcﬁfcr?ﬁ(r it ﬁDHﬂgl is %h@@\&? f, orlT of the

alternating current voltage cause as an

secondar yﬁ&%grh. At ¢RE @8&9%;% (gflst?lg %ﬁﬁﬁ@fg agﬂlg i 'Bﬁ@Xw% tez‘?ﬁl‘ﬁ%fs‘ifo%e% th%l reui t

or the I|i S IS use aving a voltage 0 Operate
the drive.gircuit or pixel possessed by the device substrate. The
alternating current vol t age generated on the secondary coil may be used as

it is as ‘é%}?e&@&ﬁﬁﬁ%ﬁﬁﬂybowkﬂgeﬁ% ‘Hf‘é’l&‘ﬁt%ﬁ?ab tﬁé‘?o WaYal glem

shaper crrcurt tage o BhEr At ed drt ve srgnal is

suppl i)gd gﬁ%ﬁmgw iy I%C?llﬁf?g g’b{ qetvPée)%%g§ o \r?@a ER%I'IL 3 %(ege\“ geg\?l:ilbagagb%t €

supplyrng rive-'signa age crrcurt

|O; S'ei(?r m&éﬁégjs(m%%lr\%og{a g UZ(S Sb%l%nl{fﬁ-r({i' &d (r:frc\:ll?it B anal p()bsebgie%e bY"thP WL Vol tage
substrate. Meanwhile, the waveform of the alternating current voltage caused as an
electromotive force on the secondary coil is shaped into a desired form by a
waveform shaper circuit or the like. This is used as a drive signal having a volrage
15 to operate the drive circuit or pixel possessed by the device substrate. The
alternating currerlt voltage generated on the secondary coil may be used as it is as
a drive ségnal 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 r_::he 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 voltage 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.




where the drive circuit or pixel is normal, the voltage appli ecll })3 éhe
pi xel el ectrode possessed by the pixel is given an alternating € 71 ‘én@ﬂ%
vol tage. By supplying a drive-signal voltage or power voltage, the voltage
applied to the 25 pixel electrode is influenced in its val ue dependi ng
upon an operating state of the drive circuit or pixel. 1 0 NOV 2005 The

drive-signal Vidid dgee-signplovatage dripager Faltagemsy belsupgli@hbylyto thbgirilxel s
possessed by the device substrate. In this case, by supplying a

drive- si gpaksevspldilagehe davigondisirue. tiagdis dhe, woduppenap divivedidial tBRagl xel
electrode is influenced in its value depending upon an operating state of

the pi xel orpo@er vbleag, bies vl 1&#)bh@d sedxdiefdrgesspsliue At @] Mass Biue
el ectrode (testing electrode or reading, wthout contact, a voltage

gener at ed de eﬁ(ﬂmgmpx)glargd)@%ﬁﬁggmte Ef‘lﬁwtlﬂﬂ;li_ ng el ectrode is superposed wth
the pi xel electrode through a constant spacing. The spacing is desirably

snmal | ers. The ghxehe @)thet hogld, ARdehad bfldgdibs@hRChAOYR AarRiLl@i@ Y as
near as possible as long as the spacing is to be 10 controlled. The

I
act i ve- makeldotrcRItsaasdiek ooyt &shdes a%o&_la!g@ @ﬂ&é/tegfonpﬂh%?ixcﬁ|e?&tt1ro‘ag.es
arranged in a matrix formin the pixel region’ In the invention, by

changi ng tig tRA8L el @irdfe &Q%P%%{juﬁ&ﬁﬁﬂeﬂﬁixlé}@%fr@&@ éﬁﬁh@hi ¥ eb¥schAc t he

devi ce substrate, "one or a plurality of pixel electrodes superposed wth

one testigga@h .CtTlQ@|§;%éc§n§@@H&%ﬁébﬁ‘sxﬁéﬂé{@s%&gﬂka AbUELd thochetﬂeF%?gw .

Specifically, by rotating the testing electrode on a plane paral

the devi cel&utsl ake prifbrdly ROSSIA! & 18 1402 2Pagict koRiR! it he L xel
el ect rodes superposegrmimhe testlgsnéjj Ses?@g'??&gége.b Eggﬁkt %’Iﬁd\gl “honi tso}?ted is a
val ue ©f thawokyage generated on the testing el ectrode. The voltage

generated on the testing substrate due to electrostatic induction 20 has

o Lo LR AR AR LR LA X BLLEISERY o
the testiBgranged in a matrix form in the pixel region. In the invention, by changing the
position of the second testing substrate relatively to the device substrate, one or a
plurality of pixel electrodes superposed with one testing electrode is changed in
15 positionf'in plurality of times. Specifically, by rotating the testing electrode on a
plane parallel with the device substrate, it is possible to change the position of the
pixel ele%trodes superposed with the testing electrode. Each time, monitored is a
value of ::he voltage generated on the testing electrode.
The voltage generated on tiae testing substrate due to eléectrostatic 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 electrode upon monitoring.

By the use of restoring algorithm (e.g. Fourier transformation method) for restoring

10




el ectrode. Then, stored are values of the voltage generated on t eﬂt]\f@\}iiﬁﬂ
el ectrode obtained through nonitoring in plurality of tinmes, and ¥ 5
positional data of one or a 25 plurality of pixel electrodes superposed
with the testing el ectrode upon nonitoring. By the use of restoring
algorithm (e.g, Fourier transformation nethod) for restoring 10 1 0 NO V
2005 a twaldpriimsnsieanl distriution from drcodingensiatiakdat léﬂttdlin(ﬁ?écmpdtddn CT
(conputed tonography), it is possible to obtain a relative value of a

vol t age btsimggraphy), éds possitheto htrisl stelatire taliee oftordthgd hemg anphied 1o thiet  can
be resultingly considered possible to read, w thout contact, a val ue of

t he vol t apixebelrony thepitomd dasat Mapelyeit aanelot rasdbingls conddercd gassblat iove

val ue of the voltage being applied to the pixels, it is possible to

det er m neread, spdwoat cogtast,at ealoé of duhveliiagsl beifg opplidieccaperrakélndecstates,

normal ity/abnormality can be determ ned. The restoring al gorithmincludes,

r epr esént Btamehy relatiFo wmlier oft thansf oebeirgrappiiet ho dha pixads, uc sggssibl to
approxi mati on and projection section theorem and a 10 superposition

i nt egr at i detenmtdodan Thgerhtugnstion ofapacls epixel.estfocimnghal geetdring ofatept her
than these. Note that, in the first or second schene, pixel operating state
maybe screemaslityiabhormafityuraal bd yewfmiraadks, dependi ng on an operating state,
i nstead of selection into the two of normality and abnornmality at all
times. 15 Mealbbirksoring aidweithin sichakd, :peaadtasnhbradiodrtertthmséaseacidmt t he
drive circuit has a defect but ‘the pixel does not have a defect, varied is

a val ue omethed mirtga%scmi\kmeampbdm@ﬁ@m ahHepmieceioneleecibnodeordacandiangl y,
the drive circuit can also be; determned for its normality/abnormality. In

t he sdfi canshupdsition eviege tiosi merhode Tlesinvartibothfust hercktovegtalgotichnhef 20
transi stor used in the pixel may be a transistor forned using
si ngl e- cr yeicalthsnltheen, or
Note that, in the first or second scheme, pixel operating state may be screened
into a plprahty of ranks.depending on an operating state, instead of selection into
the two of normality and abnormality at all times.

15 : M‘?anwhile, in the first and second schemes, in the case that the drive circuit
hasa de!fect but the pixel does not have a defect, varied is a value of the voltage to
be appli%éd to the pixel electrode. Accordingly, the drive circuit can also be
determiréled for its normality/abnormality.

In the semiconductor de\{sice 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 semiconductor.

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

11




a thin-filmtransistor using polysilicon or anorphous silicon. O herw se

it my he a transistor using an organic sem conductor. It is p‘b@sNBVeZB[Gr
a practitioner to properly determine a criterion whether a pixel 1is
considered not in a nornmal operation dependi ng upon about what degree an
25 operating state of the pixel differs froman operating state of.the

nor mal pideskrmifiee mwrmittv/@gnobyalﬂﬂsr@f atpoxed vathaue tthie ese clamprideelitecdy def ect i ve
point and 11 1 O NOV 2005 determine a normality/abnormality of a pixel :
Wi t hout tthe ingecaina tionoBeisdiccedingly possitild e prevencaguiesttthepield bowesing
accordingly possible to prevent against the yield lowering in the

f ol | owi nginprlor dsBesinguprdcasseheldd ne dhesfine alisedcaupah wwinngsiagpa ghebe.

Furt hernore, because the normality/abnormality in every pattern form ng
process Buchanberedbtaust dednbymalig/dbestmpligiassent pa¢esforpincessesan be
simplified. The invention is applicable not only to a light-emtting device
but al $0 dam be défeqmirtedclyshatesdpsqleay the et bescesericba diuwgsltfieddevi ces.  Now,
the structure of the invention will be explained. The pres~nt invention

concer ns a neEThethantieas wppligalde wok babercld lighrpimigimadeappbyt bigo wiat hout
contact, a voltage to an interconnection or circuit element possessed by a

pi xel to lidiedebytdphiplapor otiicegemicnaluptoteleveleect rode possessed by the
pi xel ; and readi ng, without contact, the voltage applied to the pixel

el ectrode. 15Nbhe tlps asentrd oV entingBnaoneel ibe caphtdbd of neasuring a
vol tage conprising: applying, wthout contact, a voltage to

i nterconnect i'Dhs presgnf CitiventibRMesheerns eapagithwd| wf posaessed byvelupleural ity
of pixels to therebyiapply voltages to pixel electrodes respectively
possesgedsdniptifiagpi xel s; and - :
applying, without coritact, a voltage to an interconnection or circuit element
possessed by a pixel to thereby apply a voltage to a pixél electrode possessed by the
pixel; and
reading, without contact, the voltage applied to the pixel electrode.
15 The present invention concerns a method of measuring a voltage
comprisi?ng:
appaiying, without contact, a voltage to interconnections or circuit elements
respectivéely 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 method of measuring a voltage comprising:
applying a first alternating current voltage to between two terminals possessed
by a first coil;
25 superposing the first coil and a second coil together through a constant
spacing;

12



20 readi ng, wi thout contact, a sumof the voltages applied to thesRpjXgel
el ectrodes respectively possessed by the pixels. The inventi onacgwrzgﬁ%
nmet hod of measuring a voltage conprising: applying a first alternating
current voltage to between two term nals possessed by a first coil; 25
superposing the first coil and a second coil together through a:constant
spaci ng; 12 lagplpNay a20@bl dpphyting carrehi voltgletrerngikihgecuodeposseaktidge to a
pi xel el ectrode possessed by a pixel by using a second alternating current

vol t age gengxdtled ubieovwe esacond aldeendrimpakarrpas yohagd doyetiliel $rewach eabl ;
superposing the pixel electrode and the testing el ectrode together through

a 5 consfeamiindppeisaged dpdheatedadding the vol tage applied to the pixel
el ectrode froma fourth alternating current voltage generated on the

testing el ectyigdeposhkitecHepiceltdledtrédinget fise @stigd bleduolle MBagHE! fitoaghal t age. |
conprising: applying afirst alternating current voltage to between two

t er m ngl scqpsaaspetingléndy a first coil; superposing the first coil and a
second coil together through a constant spacing; rectifying or

wavef or m s hap&d’nmatiﬁ%@l@wbledgte%@aéd A HeWiX& BlecriOlit #aen 6 asell alcbeiieegn two
term nal s possessed by the second coil and applying it to an 15

I nt er conn@gkddage igefibiate €bB RO ke RRSRSTRMADY a pixel, to thereby
applying a third alternating current voltage to a pixel electrode possessed

by the pixel;ThsuRemRRY dtshdehs af)hié‘%ho@bﬁféﬁeﬁﬁﬁ&ﬁdoﬁaﬁ@éﬁhﬁﬂsiﬁgﬁct rode

toget her through a constant spacing; an .
applying a.}ﬁrst alternating current voltage to between two terminals possessed

- 10 by afirst coil;
superposing the first coil and a second coil together through a constant
spacing;
rectifying or waveform—shaping a second alternating current voltage caused
i between two terminals possessed by the second coil and applying it to an
15 interconpection or circuit element possessed by a pixel, to thereby applying a third
aItematian current voltage to a pixel electrode possessed by the pixel;
Supé_*zrposing the pixel electrode and a testing electrode together through a
constant Espacing; and
calculating the voltage appﬁed 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 voltage 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

13




calculating the voltage applied to the pixel electrode froma fo rﬁ?ﬁnb
alternating 20 current voltage generated on the testing electrogef 2005
i nvention concerns a nethod of neasuring a voltage conprising: applying a
first alternating current voltage to between two term nals possessed by a
first coil; superposing the first coil and a second coil together through a

const ant pa&sesqaldyrgilumibip ofipigelaby inga sdcbad aRbinginguiient viRhdcageséd pi xel
el ectrodes respectively 13 1 0 NOV 2005 possessed by a plurality of pixels

by using eh;eae@@nd,v@térﬁﬁﬂaltgip@@eggeﬂr}gnﬁle\s@¢@lag@oigaused between two term nal s
possessed by the second coil; superposing the pixel electrodes possessed by

the pixel s andupdipotiegt thRgpi:el etddradRs tiagaishel by theugieR SRhThanks$Raci ng;
and 5 calculating a sumof voltages applied to the pixel electrodes

respecti velacrrqilessgeded thyoubhe qinselrg spa@Rpaddpurth alternating current
vol tage generated on the testing electrode. The invention concerns a

net hod f neastlduldiny ¥ohind@f eMARES %b?ﬁéd t@RRL WiRE Elefgbdd f@phatidd
current voltage to between two term nals possessed 10 by a first coil;

super posi RgsdeR@dl by fe iRk A2 o 3@E Uiy dRESINRNabP LENGAR] 6O HSE ant
spacing; rectifying or waveform shaping a second al ternafing current

vol tage causffh clb@kygen two term nal s possessed by the second coil and
applying it to 15 interconnections or circuit elenments respectively

possessed by atpl giahtibd c8hcdink @l fietHod JifeERRYNEBARIONABY cBiRishifh: @l t ernati ng
current voltage to pixel electrodes respectivfely possesse by the pixels;
applying a first alternat_ing current voltage to between two"terminqls possessed
10 by a first coil; ,
éuperposing the firstl coil and a second coil together through a constant
spacing;
rectifying or waveform-shaping a second alternating current voltage caused
between two terminﬁls possessed by the second coil and applying it o
15 intercoh;nections or circuit elements respectively possessed by a.piurality of pixels,
to theréby applying a third | alternating current voltage to pixel electrodes
respecti\%ely possessed by the pixels;
supserposing the pixel electrodes respectively possessed by the pixels and a
testing electrode together throuéh a constant spacing; and
20 calculating a sum of the voltagés 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 interconnections 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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super posi ng the pixel electrodes respectively possessed by the nipe ﬁ aa& a
testing el ectrode together through a constant spacing; and 20 ca V' 5
sum of the voltages applied to the pixel electrodes respectively possessed
by the pixels froma fourth alternating current voltage generated on the

testing el ectrode. In the invention, the first coil and the second coil may

have i nt er contlectecond cofl amdedheqrixel cﬂmdﬂ leaigg &ntheboh agkcdi®insulation

i nterconnections is in a vortex form 25 In the invention, the first coil
and t he tasfioeg el ectrode may be fornmed on a first insul ati on surface, 14
1 0 NOV 2005 the second coil and the pixel electrode being fornmed on a

second i nsul alr g ins¢tid@e e sphiing e rweuareitieifp, insulshas surthdeeindatn sédad i r st
i nsul ation surface and the second insulation surface may be controlled by

f1owi ng airfstlsitidnbekfaee mdyite: dddssllddtsdleingm flEdbedhaaedantst igukeeand
insulation surface. In the invention, the pixel may be determ ned for a

nor mal bt ysaierdim iheeynd usiubgion mfa'rc@ge applied to the pixel electrode
obt ai ned using the voltage neasuring nethod or a sumthereof. The

i nvention conhefesingen@eRahetpite] hely & dabiheallfyr 4 asthMoyRibresaRegsessed
10 by a sem conductor device, the electrical test apparatus conprising: a

primary c@iihg aRRdAse hopliel ARk d @M dRIJHERY] ﬁgahb tBdoRagemendang Ccoi |
possessed by the sem conductor device t oget her through a constant spacing;

means for p¢Red BPS s dhebdogel el ectrode possessed by the pixel and a
testing 15 el ectrode together through a constant spacing; means for

appl ying an afg ﬁﬂ?éxitﬁﬁh 8«5‘[566@H§ aN Apb&Geud Pr Q%E‘&?&ﬂ!lytt‘é&ﬂgeﬁl%ﬂ%!o%sessed
10 by a semiconductor device, the electrical 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;
means for superposing a pixel electrode possessed by the pixel and a testing
15 electrode together through a constant spacing;
me;cms for applying an alternating current voltage to between two terminals
possesseéi by the primary coil; and
meéms for confirming an operating state of the pixel from an alternating
current voltage generated on thé 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 teéting
electrode together through a constant spacing;

15




possessed by the primary coil; and means for confirmng an operating state
of the pixel froman alternating current voltage generated on T@eNﬁgsfﬁﬂﬁg
el ectrode. 20 The invention concerns an apparatus for electrically testing
pi xel s possessed by a sem conductor device, the electric test apparatus
conprising: a primary coil; nmeans for superposing the primary coil and a
secondary coi Imgusdesspplying arhaltesaning andect voltdey ke be tvomget tvey tarhminalgh a
constant spacing; 25 neans for superposing a pixel electrode possessed by

t he pi xel passtsgdtlysthegrimetyexatil; add t oget her through a constant spacing; 15 .
1 0 NOV 2005 neans for applying an alternating current voltage to between
two term nal s mpossies sedfioninhenpsparartiyg caitk ;ofaihd prah&ohoancdefrathpg an
operating state of the pixel froman alternating current voltage generated
on the tesuimrgt ebkate geteeratedwhertebyestihe elkctredeat i ng current vol t age
generated on the testing electrode has, as information, an operating state

of the i xel . whertlherhicnenidtog cutdear splagicngnbetveen didwesing e irodohls, and
the secondary coil rmay be controlled by flowing a fluid between the

primary caslinfonglatibe, seopadainy staeidf thd fixeh the invention, the first coil
may have an interconnection formed on a sane plane and the interconnection

be in a vorteinfhe Mvehfien] theapht e eoneal e EidBiel f) thersedaddryebig a
sem conductor device conprising: formng a pixel electrode and an

i nt er connegdy b concrslléd b tflopliggathiid Bereedl YA Brimih§ BOllandahkastonduryol t age
to the interconnection or circuit elenent .
coil. ) '
10 In the invéntion, the first coil may have an interconnection formed on a same
plane and the interconnection be in a vortex form.
The invention concerns a method for manufacturing a semiconductor device
comprising:
forming a pixel electrode and an interconnection or circuit element;
15 applying, without contact, a voltage to the interconnection or circuit element
1o theré,by applying a voltage to the pixel electrode; and
rez%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

16




to thereby applying a voltage to the pixel electrode; and i read|

w t hout contact, the voltage applied to the pixel electrode. Thel |Un‘\l‘}3i‘l|t 268
concerns a nmethod for manufacturing a sem conductor device conprising: . |

~ 1 20 formng a pixel electrode, an interconnection or circuit elenment, a
first coil and a second coil; applying a first alternating current voltage

to betweesecond dlesvatad §ur@@1$t5\€lﬂ&@€ cati¥ed hewkerh $ho cainhinaByResdas] mgricde
first coil and the second coil toget her through a constant 25 spacing;

appl yi ng adohdrailal ternating current voltage to the pixel electrode by
using a 16 1 0 N OV 2005 second alternating current voltage caused

bet ween two t Qig¥rp&diSy @Hé?w%dcc%db%d aeeqnd @ietﬂmd@ YRethestiigubha pi xel
el ectrode and a testlng el ectrode toget her throug const ant spaC|ng and

5 cal cul atbmgahh@arpld agg applied to the pixel el ectrode froma fourth
alternating current voltage generated on the testing el ectrode. The

i nventison conggrifitidgThE DORadOlppRA WS At MkENGe drQRMGRRIYG RG] EeVd ey
conprising: formng a pixel el éctrode, an interconnection or circuit

el ement, &, frbAsbolefid oe%@gate@r%nachﬁ%ﬁﬂgﬁ &Q@tdrodd applying a first alternating
current voltage to between two termnals possessed by the first coil;
super posi ng el i &ltGPEdnRRG 4 RRUSKEAR thfifithcLiPBgLREMmiddHRIEH, d’ev‘?@@"St ant
comprising:
forming a ?ixel eiectrode, an interconnection ot circuit eletent, a _f__irst coil and
10 a second coil; |
applying a first alternéting current voltage to between two terminals possessed
by the first coil;
superposing the first coil and the second coil together through a constant
spacing;

15 rectifying or waveform-shaping a second alternating current voltage caused
betweer£ two terminals possessed by the second coil and applying it to an
intercon%lection or circuit element, to thereby applying a third alternating current
voltage t';o the pixel electrode;

“superposing the pixel el_ecfr,ode 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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spacing; 15 rectifying or waveform shaping a second alternating current
vol tage caused between two term nals possessed by the second cdi{j i 2005
applying it to an interconnection or circuit elenment, to thereby applying
athird alternating current voltage to the pixel electrode; superposing
the pi xel electrode and a testing el ectrode together through a - 20 constant

spaci ng; @hthegakel@dcbatestthehuetl 4 gaeirdpphiied to the pixel electrode froma
fourth alternating current voltage generated on the testing el ectrode. The

i nvention conegeilariag ARONGE: QhpliRiESWak A Bf ehe/ ikt Pelec@od® ftsh Adiolrag®Bhyi Ng a
voltage to an interconnection or circuit elenment for controlling'a 25

vol tage tghebesahplelbdde mdoh %@iltiiobYOfOtfhepﬂe%(ﬁﬂl% 8le@ elotie deRicivETYi the 7[ﬁxéslesti ng
el ectrode whil e being superposed with an arbitrary part or all 17 1 0 NOV
2005 of tfec.Rhd&l el ectrodes through a spacing; and calculating a voltage
applied to each of the pixel electrodes froma voltage on the testing

el ectrgde andTReRRRIddA cHeetier hRIEODEf fleGliiRHS vORhAL tNRphifinkhe pi xel

el ectrodes. 5 The 1 nvention concerns a nethod of measuring a voltage

conpri si ng: L NGichWit &fﬁttace AV AGEe SN hlfUdeLriBA Jr Rirehig QMARGEd on or
circuit elene for controlling a voftage to be applied to a plurality of

pixel el ek BABMIPY VBRad: L hidicel B0 PRRmiph b hRlRgoguper posed Wi th an

arbitrary part or e pl rough a spacing; and 10

cal cul ating ?ﬁﬁé@%ﬁeggzgl%sﬁﬂp}eie@ﬂmﬁ@vﬁﬂ%%eﬁ{g shE?r i X bl RCIDHRERS phFQUPA

vol tage on ing electrode and a po on of the testing el ectrode

relative LOHNG P éi@%tro@és%ﬁ%%easspacing; and
10 calculating a voltage a]i)piied to each of the pixel electrodes from a voltage on
the testing electrode and a position of the testing electrode relative to the pixel
electrodes.
The invention concerns a method of measuring a voltage comprising:
applying a first aItérnating current voltage to between two terminals possessed
15 bya ﬁrst!:= coil;
sup§erposing the first coil and a second coil together through a spacing;
ap&lying a second alternating current voltage caused between two terminals
possesse&: by the second coil to an interconnection or circuit element for controlling
a voltage to be applied to a plurgﬁity of pixel electrodes;
20 moving a testing electrode while being superposed with an arbitrary partor 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:
applying a first alternating current voltage to between two terminals possessed
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The invention concerns a nethod of neasuring a voltage conprisinof NGV 7005
applying a first alternating current voltage to between two terminals
possessed 15 by a first; coil; superposing the first coil and a second
coil together through a spacing; applying a second alternating current

vol t age ﬁgys_d between two termnals possessed by the second coil to an

i nt er conri&cd MEw <ot circuit el ement for controlling a voltage to be applied
to a plurality of pixel %%ectnodes; 20 npving a testing electrode while

bei ng super pd¥BERASNg s Tiptail and a pegandoroibiogethsr thiighi aaacigsct r odes

t hrough a spacing; and cal culating a voltage applied to each of the pixel

el ectrodes f rM6RILEYRGPT waveiorarhapinga ém@galteraaﬂagéugéﬁé valtage easede
testing el ectrode and a position of the testing electrode relative to the
pi xel el dEtwedrstwesenhinglnpentessd donder secoadneoihorndfapplsasarii g anvol t age
conprising: applying a first alternating current voltage to between two

t er m ndl SNpFseRBEEHN 8T KiGuNCHergos foy cantrpling @ oioltags ipdwepaiplivgl tthe fir st
coil and a second coil_ together through a spacing; rectifying or

wavef or maneditngf pixebelsatrodeser nati ng current voltage caused between two
term nal s possessed by the second coil and applying it to an 5

i nt er connect iAVio aciestind ¢leeiredewhile beingsnperpbsddyith angirbisgpey partise allppl i ed
toa plurality of pixel electrodes; noving a testing el ectrode while being
super posed the phxe relentisides shypughra spacingt bndof t he pi xel el ectrodes through a’
spaci ng; and cal culating a voltage applied to each of the pixel electrodes
froma third celculhtieg mavélragecuppledt tor oddhagé thye pirad tedet tomlas Heomes tthivg

el ectrode and a position of the testing electrode relative to the pixel

el ect tddedternating current voltage generated on the testing electrode and a position of the

testing electrode relative to the pixel electrodes.

In the invention, the first coil and the second coil may have interconnections
formed on a same plane and the interconnections be in a vortex form.

Intheinvenrknythespachugbenyeenthefhstcoﬂandthcsgcondcoﬂlnaybe

15 controllq’d by flowing a fluid between the first coil and the second coil.

In the invention, the voltage on each of the pixel electrodes may be calculated
using a.?ouﬂer transformation method using successive approximation and
projectio% sectioﬁ theorem or a superposition integration method.

The invention concerns _al};jelectrical 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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In the invention, the first coil and the second coil may have

i nterconnections fornmed on a sane plane,and the interconnecti ond BT 2805
vortex form In the invention, the spacing between the first coil and the
second coil may be 15 controlled by flowwng a fluid between the first coil
and the second coil. In the invention, the voltage on each of the pixel

el ect rodes mayhbénventbul mwrmﬁmglmnﬁmhn:ftsemetthacgsbnmistﬂg;n met hod usi ng
successi ve approxi mation and projection section theoremor a superposition
i ntegration napplvite, WHbounvembion vwitage tosn ameedaentectioalor teés tiitrebdnnet
conprising: 20 applying a voltage to an interconnection or circuit el enent
for cont rwirldongrodlingavblige: tabbepplind icedphuoaléy pif pisall ieter teflegpi xel

el ectrodes; noving a testing el ectrode whil e being superposed with an
arbitrary parmovingd testing eleherode xdiileddetnyt updes sedminbgin arbswagipag:; orarild
confirmng an operating state of the interconnection or circuit el enent
from 35 of thel piagleclertrodes thesighna sdcand; ande and a position of the testing
el ectrode relative to the pixel electrodes. 19 1 0 NOV 2005 The invention
concerns an etedimiioglantestaieg fratk cfahpihsragineapphyirngcuin dédmoeht Gomt act, a
voltage to an interconnection or circuit element for controlling a voltage
to be apphiveltagoom th tasabhptelecofodpianedla @dseid otige; testing ¢lgec@odesdimg: to

el ectrode whil e being superposed with an arbitrary part or all 5 of the

pi xel el edhe pisekeletrodgh a spaci ng; and confirm ng an operating state of
the interconnection or circuit element from a voltage on the testing,

el ectrode andTheposidticmncoicerheat ekt edeeidthdd coal@isive to  the pixel
el ectrodes. The invention concerns an electrical test nethod conprising: 10

appl yilog a vohpdgegtovatadenvenconaeshhedtiot oftif@tt tleghairgdt chdiroliowta ol | i ng
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 t_hrough a spacing; and
determining a distribution of a voltage to be applied to the pixel electrodes
15 from a vyoltage on the testing electrode and a position of the testing electrode
relative 1%0 the pixel electrodes.
Thé invention concerns an electrical test method comprising:
appglying, without contact, a voltage to an interconnection or circuit element
for controlling a voltage to be,ap';)iied to a plurality of pixel electrodes;
20 moving a testing electrode while being superposed with an arbitrary part or all
of the pixel eleétrodes through a spacing; and
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 testing electrode
relative to the pixel electrodes.
25 The invention concetns an electrical test method comprising:

applying a voltage to an interconnection or circuit element for controlling a
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voltage to be applied to a plurality of pi xel el ectrodes; novingl & K@yt poa5
el ectrode while being superposed with an arbitrary part or all -of the

pi xel el ectrodes through a spacing; and determning a distribution of a
voltage to be applied to the pixel electrodes 15 froma voltage on the
testing electrode and a positiaon of the testing electrode relative to the
pi xel el sektagresbe 16 P}iuéﬂl%&ﬂ@éieﬁﬁeéﬁoé?%ctri cal test nethod

conprising: applying, wthout contact, a voltage to an inter connect]: on or
circuit el enBHiviig testing esicriodg whiledieingraiperpased wAThAD ediEayPap radl i ty of
pi xel electrodes; 20 noving a testing electrode while being superposed with
an ar bi t phthe mﬁﬂelgqitrgdcps thepugtha spacked; el ectrodes t hrough a spacing; and
determning a distribution of a voltage to be applied to the pixel
el ectrodes fleeminingla digeritpwionnel a sektagrytebeapplintbraatht pixgbelettrodenf t he
testing electrode relative to the pixel electrodes. 25 The invention
concedns fram @l edtagecan thesesumg hisdtrodamnidsi mgsitimppdf) they testingl dlegeode an
interconnection or circuit el ement for controlling a 20 1 0 NOV 2005
vol t age telatiec apphd pidet deerrptles ahilty of pi xel el ectrodes; noving a testing:
el ectrode while being superposed with an arbitrary part or all of the
pi xel el ect r odefirningaugipeaatnasiangf detintarconmg tendirstirdupitlemansfrom vol t age
to be applied to the pixel electrodes 5 froma voltage on the testing
el ect r odéhanditagepdisirtbiuoivonof the testing el ectrode relative to the pixel
el ectrodes; and confirm ng an operating state of the interconnection or
circuit el engite ifwemyion hensahs agelatisealiceartretod Hoenpnmimat i on concerns an
el ectrical test method conprising: ‘
10 - applying, without contact, 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;
determining a distribution of a voltage to be applied to the pixel electrodes
15 from a vpltage on the testing electrode and a position of the testing electrode
relative to the pixel electrodes; and
confirming an operating state of the interconnection or circuit element from
the voltaée distribution.
The invention concerns an.f‘e_lectrical test method comprising:
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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10 applying, without contact, a voltage to an interconnection or, g ié
element for controlling a voltage to be applied to a plurality 1)@ %ﬁge 005
el ectrodes; noving a testing el ectrode while being superposed with an
arbitrary part or all of the pixel electrodes through a spacing;
determning a distribution of a voltage to be applied to the pixel

el ect r odethe giselfalertredesaht@gh mspacher; bedt i ng el ectrode and a position of
the testing electrode relative to the pixel electrodes; and confirnm ng an

operating statafsminpenioptenoenmertdfehe aitetionsiattiorlog vbatitfelanend femvol t age
di stribution. The invention concerns an-electrical test method conprising:

20 appl yi mthied dliersbting termat volgageenented oh tikgesting et weda ahhe pbeitishnal s
possessed by a first coil; superposing the first coil and a second coil

t oget her ¢fhtheughire dpatbdgrelagnptyiirgirelsdeansial t ernating current vol tage
caused between two termnals possessed by the second coil to an

i nt er cdnnect i ‘Bhe divetitiotuddncetn@nélet @fcat et hichbddoRPrainko! t age to be
applied to a plurality of pixel electrodes; noving a test electrode while

bei ng super poggdying bifiranl @ERAddddraaioliabe & bet@ber twd S 20GRsdelle pi xel
el ectrodes through a spacing; and confirmng an operating state of the

i nterconnged fiest coil; circuit element from a third alternating current
vol tage generated on the testing electrode and a position of the testing

el ectrode relaipensirg tHeefit X8| ad 8GtéRRPSsIl RogkllRri AYQBH PEH&LAREErns an
el ectrical test nmethod conprising: applying a first alternating current

vol tage to beipyangbiected AlbalasingQseRes 801taby cAudklnRbwed bwo SHPSHARSI Ng
the first coil and a!second coil together through a spacing;:
10 possessed by the second coil to an interconnection or circuit element for controlling
a voltage to be applied to a plurality of pixel electrodes;
moving a test electrode while being superposed with an arbitrary part or all of
the pixel electrodés thraugh a spacing;
determining a distribution of a voltage to be applied to the pixel electrodes
15 from a third alternating current voltage generated on the testing electrode and a
position lof the testing electrode relative to the pixel electrodes; and
corifirming an operating state of the interconnection or circuit element from
the Voltaége distribution.
The invention concerns _ag’;electrical test method comprising:
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;
rectifying or waveform-shaping a second alternating current voltage caused
between two terminals possessed by the second coil and applying it to an
25 interconnection or circuit element for controlling a voltage to be applied to the

pixel electrodes;
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appl yi ng a~second alternating current voltage caused between twp g ﬁ gig@bs
10 possessed by the second coil to an interconnection or circuit elene

for controlling a voltage to be applied to a plurality of pixe

el ectrodes; noving a test electrode while beirig superposed with an
arbitrary part or all of the pixel electrodes through a spacing;

determ ni ng aneWiap hitbittel@iradte whikobdir@aiie@pbedaneh hedribierabhga® bk 8l of
el ectrodes 15 froma third alternati ng current voltage generated on the

testing Qh@@ig&@ﬁcmegthmghtalS@QC@B ihe testing electrode relative to the
pi xel el ectrodes; and confirmng an operatng state of the interconnection

or circuit e'c@ﬁﬁﬂhu{cf ﬂﬂbpéﬂaﬁnv@iattélts?tk@ 1§l‘téﬂc8h!ﬁé&ﬂm dhard IV EIRhicaR figRNcer ns
an' el ectrical test method conprising: 20 applying a first alternating

current ohidd@eckRadied @\E‘r%éhtt\}wcat:@ ERates] cﬁpﬁx%ftés%ﬁfir el&%r&i@f zlr{dsé p&Ridn
superposing the first coil and a Second coil together through a spaci ng;

rectifyi ng Qe tm&@f&gg&ﬁqu}gjﬁogﬁgﬁ%l% éﬂ@gl ng current voltage caused

between two term nal s possessed by the second coil and applying it to an 25

| nter connect I1ag. BhvekhYbhs B ARNICAAESAR pRIddEhiApitghEATS Lo b appl i od

to the pixel electro 2210 nDV|ng te%t el ectrode while
bei ng super pg; I‘{Mﬁ N eBhAinle e RAGS] Il 4 1 é%@%é&’des
t hrough a spa?ﬁﬂ“ r cgﬁl;rarn:rnl"ng rgngo%é%tqa#ststeg}te t he |S tberbconnecu on

or circuibk, 1]% from a third alternating current voltage generated on
the testing e ectrode and a position 5 of the testing el ectrode relative

L0 orie Pixel sebpokcadan, (TS ArMent LonnaeasRoRelar (il fhd GAkbest et hod

conpri si ng: rst alternating currént voltage to-befween two
termpal s posr@@ﬁﬁ'ﬁgg or waveform-shaping a second alternating current voltage caused

between two terminals pbssessed by the second coil and applying it to an
interconnection or circuit element for controlling a voltage to be applied to the
pixel elecﬁtrodes;
s moving a test electrode while being superposed with an arbitrary part or all of
15  the pixel electrodes through a spacing; and
detéarmining a distribution of a voltage to be applied to the pixel electrodes
from a th*zrd alternating current voltage generated on the testing electrode and a
position éf the testing electrode relative to the pixel electrodes; and
confirming an operating sta‘:te of the interconnection or circuit element from
20 the voltage distribution. |
| In the invention, the first coil and the second coil may have interconnections
formed on a same plane and the interconnections be in a vortex form.
In the invention, the spacing between the first coil and the second coil may be
controlled by flowing a fluid between the primary coil and the secondary coil.
25 The invention concerns an apparatus for electrically testing a plurality of pixels
possessed by a device substrate, the electrical test apparatus comprising:
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by a first coil; superposing the first coil and a second coil together

t hrough a spacing; 10 rectifying or waveform shaping a second] &l Eﬁnaﬁﬁﬁng
current vol tage caused -between two term nals possessed by the second coil
and applying it to an interconnection or circuit elenent for controlling a
voltage to be applied to the pixel electrodes; noving a test el ectrode
whi | e bei ng supdmposedl;with an arbitrary part or all of 15 the pixel;

el ectrodes through a spacing; and determ ning a distribution of a voltage
to be appli edntanstthesygicxpbsieg dot primasy faibandia sedordasy ¢@it pedstngd byrthent

vol tage generated on the testing electrode and a position 6f the testing
el ect r odelevaleatubyateaopbihepicnelughlespat@ges; and confirming an operating
state of the interconnection or circuit elenent from 20 the voltage

di stri buti on.méanstthesiperpodingnn atiieraty pair oz ailll of k! ehe rarle o Repeiitelay have
i nterconnections fornmed on a sane plane and the interconnections be in a

vort exs f gossessan] fshehd pixeltwidna digsdeatate ebugen sphrgng;i rst coil and the
second coil nmay be controlled by flowing a fluid between the prinmary coil

and the secondedns fooichangingEhpodinyeRIfithe teREeslnsral: apavatsishd gixel
electrically testing a plurality of pixels possessed by a device

subst r at eledthleglpesdesiedadly dhesiixelppar at us conprising: 23 1 0 NOV 2005 a
primary coil; neans for superposing the primary coil and a secondary coil

possessed by rhéuhs fHeMpSloirguls hlairRringaeiRet volthgd ehbarviRaChRDicriiiasls for
superposing an arbitrary part or all of pixel el ect r odes respectively 5

possesse'(@obgessdaieb;pthgtqj)ﬁmm‘,t&bﬁ; ahesting el ectrode through a spacing; means
for changing a position of the testing electrode relative to the pixel
10 means for confirming an operating state of each of the pixels from an
alternating current voitage" generated on the testing electrode.
The invention concerns an apparatus for electrically testing a plurality of pixels
possessed by a device substrate, the electrical test apparatus comprising:
a primary coil;
15 means for superposing the primary coil and a secondary coil possessed by the
device sﬁ_bstrate through a spacing;
meéns for changing, while superposing an arbitrary part or all of pixel
electrodes respectively possessed by the pixels with a testing electrode through a
spacing, a position of the testing électrode relative to the pixelelectrodes possessed
20 by the pixels;
means for applying an alternating current voltage to between two terminals
possessed by the primary coil; and
means for confirming an operating state of each of the pixels from an
alternating current voltage generated on the testing electrode.
25 In the invention, the spacing between the primary coil and the secondary coil

may be controlled by flowing a fluid between the primary coil and the secondary
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el ectrodes possessed by the pixels; neans for applying an al ter’in@tﬂmp 29P5
current voltage to. between two termnals possessed by thMprimary coil,
and 10 nmeans for confirm ng an operating state of each of the pixels from
an alternating current voltage generated on the testing el ectrode. The

i nvention concerns an apparatus for electrically testing a plurality of

pi xel s postlessed by a device substrate, the electrical test apparatus
conprising: a primary coil; 15 means for superposing the primary coil and a
secondary coi In pessesaednbyhd figt c6dviBehBuhatdrabenddtioaudbrme$ paci (g@ie NeaNs
for changing, while superposing an arbitrary part or all of pixel

el ect r odeplarespelcthcvatetcpossense ey atherd foehs With a testing el ectrode
through a spacing, a position of the testing electrode relative to the

pi xel : el ect r oJ&s ineaaRESEShce DinctiG] PivedifadRARS o semiéRRludibgldice
alternating current voltage to between two term nal’s possessed by the

primary cebdbmprigidg: means for confirmng an operating state of each of the
pixels froman alternating current voltage generated on the testing

el ectrode. 25fdrihihfierd Mefddn@ReribhrsAainelebfinteandt fifePEletBhHYe GBI the and
the secondary coil rmay be controlled by flowng a fluid between the

primary cempplrddvithe wA6esdafoigR4ht iQreMkdhlBon!dt diltaid dw@eht;on, the first
coil may have interconnections forned on a sane plane and the

i nter connect i gpslyRe d Voltagedhld¥ ih@rfdnnkeiohMrenicuatleapgerns a method for
manuf acturing a sem conductor device 5 conprising: formng an
i nterconnecti aihvitig Q%és@ eldcrRlde wtle sugREbRInein SIHRGhHISIRL 59a@§f the pixel
10 electrodes throﬁgh a spacin;cir; and |
calculating voltages épplied to the pixel electrodes respectively possessed by
the pixels due to a voltage applied to each of the pixel electrodes, from a voltage on
the testing electrode ar_xd a position of the testing electrode relative to the pixel
. electrodes.
15 The invention concerns a method for manufacturing a semiconductor device
cornprisi?_ngl:
for%_ning an interconnection or circuit element, and pixel electrode to be
supplied ';with a voltage through the interconnection or circuit element;
applying, without contac‘t';,.._ a voltage to the interconnection or circuit
20 element; |
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.
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supplied with a voltage through the interconnection or circuit elenent;
applying a voltage to the interconnection or circuit elenent; rofifN{y @)Fst
el ectrode whil e superposing an arbitrary part or all of the pixel 10

el ectrodes through a spacing; and cal cul ating voltages applied to the pixel
el ectrodes respectively possessed by the pixels due to a voltage applied

to each of tHELPIXEEn@bLCHOERS, aftﬁé’trﬁg‘?{ iR hRGGRRurihE H%%%ée%&leaft‘rﬁ‘ét rode

and a position of the testing el ectrode relative to the pi xel ectrodes.
15 The irefﬁﬂ#niigﬂg;concer ns a nethod for manufacturing a sem conductor device
conprising: formng an interconnection or circuit elenment, and pi xel

el ectrode to femistBR! @& WhhB:dory Ok (@Q8id HERLER %I}ﬁ? gimeéléﬁil&f&%% or
I tage to the

circuit elenment; applying, wthout contact,, a vo

I Nt er conn@ei{ied with & b4k thr%goﬁltﬁgﬁm:ﬁoﬁgl}éi:ﬂ?%gr%ﬁ'?ﬁi]t%g Glj0de while being

superposed W th an arbitrary part or a I Xxe ecttodes through a

spaci ng; and zggﬂﬁﬁb?édgﬂ%lglé(?bttﬂ@ﬁﬁegﬁ%gdg‘éﬂoﬁ Br Eﬁeuffeiemﬁeﬁd- ectrodes

respectively sse8 the pix ue to a voltage applied to each of

the pixel el &abiRleSres! £IRGrady PhlIBORIANNEDLAPY IS A8l § hiad% AN 2

position of e t&sting. ectrode re e plI xe 25 1

0 NOV 2003 TH€:1 NVERLIRNLEQANGES Q%‘C?n ) hﬁod for manufacturing a device

substrate onpri sing:. formwg erconnection or circuit elenment, and

pixel el O HEoB4PBL e 02 O LSRN U A, GO

etot I'n connectron or circuit
the pixels due tqa voltage applied to each of the pixel electrodes; from a voltage on

el enent ;
10  the testing elect—rode and a 'ijosition of the testing electrode relative to the pixel
electrodes.
The invention concerns a method for manufacturing a device substrate
comprisir_lg: ;
forming an interétmnection or circuit element, ;md pixel electrode to be
15 supplied ;:with a voltage through the interconnection or circuit element;
apﬁlying, without contact, a voltage to the interconnection or circuit
ele_ment;i;
moéring a test electrode while being superposed with an arbicrary part or all of
the pixel electrodes through a;spfe;tcing; and
20 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

the testing electrode and a position of the testing electrode relative to the pixel

electrodes.

BRIEF DESCRIPTION OF THE DRAWINGS

26




noving a test el ectrode while being superposed with an arbitrar art or
all of the pixel electrodes through a spacing; and calculatiﬂgg \ﬁém§§
applied to the pixel electrodes respectively possessed by the pixels due
t9 a voltage applied to each of the pixel electrodes; froma voltage on 10
the testing electrode and a position of the testing electrode relative to

the pixel elpgetirigdasy vidie of A t@rirgomibs@Reesfithe pravehhiteheonfranuf act uring a
devi ce substrate conpri si ng: form ng an | nt erconnection or circult

el ement, and ggj ek aabBG4EWHE  RVRE sublrsRilthefratbhdindeabhage through the
i nterconnection or circuit elenent; applying, wthout contact, a voltage to

the interconmpgety @n Blockidisdthin & @BREGHy sUMWaROa] HeSike SLBGEOdE (b | e
bei ng superposed with an arbitrary part or all of the pixel electrodes

through a,spacifenrdnd 20 cal culating voltages applied to the pixel
el ectrodes respectively possessed by the pixels due to a voltage applied

to eagh of t@@gsph-%\e%]n(fbrg%tré %ﬁ%ﬁifgfrfg%lbﬁs Y¥PHHALRLs O thi PRst8SiivedBheCt r ode

and a position’of the testing el éctrode relative to the pixel electrodes.

BRI EF DESCR! R} G, 06 RHE GRANLIGE (RO inf <N RB B fice Julsfrfe TRy ew of

a testing substrate e present invention; Ig. 2 1S atop view of a

devi ce sggﬁtdfqhggggseépﬁl\,@hﬁggnt invention; Fig. 3 is a block diagramof the

testing strate an evice Substrate of the present invention; 5 Figs.

4A and 4B ar &, /mgni §Yi B8 Ml W idd e GUA Be Oh érBSseglrgﬁﬁ%& RYERIHRR: Fi g.
5 is a perspéective View of thet sting substrate and devi ce substrate
during  view of the supe_fposed pixel electrodes and testing electrodes, :i'ESpectiyely, of the
10  present invention; ,
Fig. 7 is a circuit diagr'ém of the testing substrate and device substrate during
test of the present invention;
Figs. 8A and 8B.are top views of a testing substrate of the present
¢ Invention;
15 Hgﬁisaﬂmkdmgmnoﬂhemﬂﬁgmmmmmand&wkca&ﬁmmcﬁdm
present iﬁvention;
Fig.é_lO is a perspective view of the testing substrate and device substrate during
ltest of thé present invention;
Figs. IlA and 11B are Vi¢W§ showing a manner of superposition between the
20 testingelectrodes and the pixe1 electrodes upon rotating the testing electrodes of the
present invention;

- Fig. 12 is a view showing a manner of superposition between the pixel
electrode possessed by a faulty pixel and the testing electrode éf the present
invention;

25 Fig. 13 is a block diagram showing a configuration of a test apparatus in
Embodiment 1;
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test of the present invention; Figs. 6A and 6B are magnifying view of the
super posed coils and magni fying view of -the superposed pixel el ect\[ &%@?
and testing el ectrodes, 'respectively, of the 10 present inve@tﬁd%ﬂ ? 7
is acircuit diagramof the testing substrate and device substrate during
test of the present invention; Figs. 8A and 8B are top views of a testing
substrate of the present invention; 15 Fig., 9 is a block diagramof the
testing subst rPate ‘?nd Vi c&. substyate of the present invention; Fig. ';10
is a perspectifVe VT & Hogkhdiagrm shopving i confteuration ofed itesting @ppEaledidur i ng
test of thgpphijsg invention; Figs. 11A and 1 IB are views showing a
manner of superposition between the 20 testing electrodes and the pixel

el ect rodes updigridtiat icirenit ﬂﬁagﬁaﬁﬁéﬂm%xﬁilpfdcé@d%&iﬁﬁitbﬁﬁmﬂ@ﬂﬁﬁ@%; i nvention;
Fig. 12 is a view show ng a manner of superposition between the pixel
el ectrode posdB&<éds pyireui diggtain ¢ff awignad prpcessing cirsuitiof Esibedimentid; of t he

present invemd:.ion,. 25. Fi.g.. 13 is.a bl ack di agram shaw a_configuration
of a test appg{lgﬁ&slsﬁﬁﬁc%ﬂ%l&&%ﬁa Yavery %Bg Ogrw“lal_%%iﬁnqngga_ bl ock
di agram show g a1 8G9 Rkiret bRt &fa RclifSicidGic 8PPALAGIMRNt & Enbodi ment 2;
Fig. 15 is a circuit diagramof a signal processing circuit of Enbodi nent
3; Fig. 16 i digs.d9Acanid 198 abowm ofiange Shgimad opn gubsesdigpl aéatified tframh an
Enmbodi nent, 4; . Fil%’i‘ 17 Es a.cir cg_i t diagram of a waveform shaper circuit of
Erbodi me teg;?tmg cur ent of Embodiment 6;
Figs. 20A-20C show a change in time of a direct current signal generated by
* adding pulses together of Embodiment 6;
Figs. 21A and 21B are circuit diagrams of a rectifier circuit of Embodiment 6;
Fig. 22 is a block diagram of an OLED panel of a light-emitting device of
Embodiment 7; |
~Fig. 23 is a top view of a large-sized substrate of Embodiment 8;
Fig. 24 is a top view of a large-sized substrate of Embodiment &;
Fig. 25 is a flowchart showing a flow of a test process of Embodiment 9;
Figs. 26A-26D are top and sectional views of coils, respectively, of Embodiment
10; and
Fig. 27 is a figure showing an operating state of the pixels based on each finction
of Embodiment 11,

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[Embodiment Mode 1]
Fig. 1 shows a top view of a testing substrate on which test is to be conducted

according to the invention using a first structure. Fig. 2 shows a top view of a device
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Fig. 18 is a circuit diagramof a rectifier circuit of Enmbodi ; Fi gs.
19A and 19B show a change in tine of a pulse signal rectified Hfﬂlaﬂi%

al ternating current of Enbodi ment 6; Figs. 20A-20C show a change in time of
a direct current signal generated by adding pul ses together of Enbodi nent
6; Figs. 21A and 21B are circuit diagrans of a rectifier circuit of

Enbodi meniulBirakd g hleests].a bl ock di agram of an OLED panel of a
light-emtting device of Enbodiment 7; Fig. 23 is a top view of a

| ar ge-si zed syBgtER{R QhsERAALNEDh i8Fig. IT 'h%s,zaéxdf a bishstr I[é;g% Em’irﬁ oil

| ar ge-si zed substrat € of Enbodi ment 8; Fi s a wing a

flow of afdpeld REREERH, 9h e'?:E@ﬂQ m bgffeﬁ@f g&g éaa"r&‘lfgﬁ H fgRcti onal

views of -coils, respectively, I ment a figure

Enbodi ment™ 1 HA G s R p?%%' @Mﬂ@@%ﬂ?@%@%ﬁ@é@%éﬁm |

£ E”bOd'5m9m 11'% ésghe Jsuﬁ&f%@ G ?l?(i }\ﬁlhﬁl\%\gzol?f(gr%%td 1[239;10%1“ P(?f rﬁtfth%n whi ch
est is to 5e “Con according tothe in ion

structur eOtIEh%H'(Zalt pyl\ﬁ EH%EI?PUIY%E\Q{}&R %rqie:@ g[ﬁd%e SL%) gfggéq/ @005 substrate to

be tested tes I'ng s FAre as Sh On a substrate
100, ff

connect or conmbet et e aiod TPl Bl B MR iR

h I b

100, "t ho- DRSS BT hoRbel 350 E5Aheny W PhEENE i ZPO?* e

circuit efn&@ﬁﬁé for aOH%FE‘?ng? £ a?&m%‘l’é?aue%tn?nela% number and arranger_nent of the

10 primary coil formed regions 101.

t he

Although the testing substrate shown in Fig. 1 has test electrodes 104 and
primary coil formed region 101, the invention is not limited to such a structure.
Testing electrodes may be prepared separately from the testing substrate having a
primary coil formed region. By separately providing a testing substrate having a

15 primary coil formed region and testing electrodes, a distance betwéen the testing
substrau% and the testing electrodes can be determined regardless of the distance of
between iEthe primary coil and the secondary coil. Meanwhile, during a test process,
the arranégement of testing electrodes can be freely changed relatively to the device
substrate. *

20 The device substrate shown in Fig. 2 has, on a substrate 110, a signal line drive
circuit 111, a scanning line drive circuit 112, a pixel region 113, an extended
interconnection 114, a connector connecting part 115, a waveform shaper circuit
or rectifier circuit 116 and a secondary coil formed region 117. In the present
description, the device substrate includes the substrate 110 and all the circuits or

25 circuit elements formed on the substrate 110. The extended interconnection 114
is an interconnection to supply a drive signal and power voltage to the pixel region
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The primary coil formed region 101 possessed by the testing suﬁ%npxeg’]
not limted in the nunber and arrangenent to the structure sh ”§

1. It is possible for a designer to arbitrary determ ne the nunber and
arrangenment of the 10 primary coil formed regions 101. Al though the
testing substrate shown in Fig. 1 has test electrodes 104 and primary coil
f or med r egidulriv® Lircuitepdssant bothd dei@d sUbsiateed to such a structure.
Testing el ectrodes may be prepared separately fromthe testing substrate

having a pri Many teai dhefsocorethry egil @rmddyregRmal Jat 6f e RleOMeduB&rfei€shi NY
substrate having a 15 primary Foil for med region and testing el ectrodes, a

di stance hetiwekin thentadicr ngd sebsdehate @nthet feudrBRL SNGvELIL TS, ogleqt ¢an be
determ ned regardl ess of the di stance of between the primary-coil and the

secondar yposibile fdeadudighe, toduthitRgy det@alin®HRCRESber hRE aﬁfah@&%ﬁ?Bf et
testirig electrodes can be freely changed relatively to t hé devi ce

substr &t eseco&aafﬁk@lh@mdrgubﬁg naye shown in Fig. 2 has, on a substrate
110, a signal line drive circuit 111, a scanning line drive circuit 112, a

pi xel region AISFP@NTEB endrdikd BtehaNBEES LA Jrlfberdr CRMMEAREba gOHVBeC“ ng
part 115, a waveform shaper circuit or rectifier circuit 116 an

secondar yircehd pfcresedftéedidst frbéess! ”Tlﬁ@@eplrcg%ﬁ%tratgeﬁ&rr'o%ﬁllgﬂgum& heedevi ce
substrate includes the substrate 110 and all the circuits 25°circuit

el ements paIcERdisOfud ﬂl@ns%lh%t had %Jﬁosucﬁhﬁla@%h@ r&@@t%ddﬂ/ %‘%10{?5?&%3' i?inhﬂeldf s

an interconnection to stpply a drive signal and power'voltage to the pixel

regi on 295651:011@3{\1@6112@9516@1@01@h' ve @'ﬂl?ﬂbﬁllﬁ&ﬁ& %ﬁe%ﬁ%zﬂ?b(/ eper a@&i’ﬁ%ﬁl the

substrate. Note that 't he secondary coil formed region’'117 of:the device

subst rat ec(bﬁmﬂ@_@rcéﬁr[@dt@ldﬂalgtlt@ nunber and arrangenent to the structure
shown in Fig. 2. It is possible for a designer to arbitrary determ ne the

nunber and ar NeRgEBRHnatbntifl bedmS&E BRIRE YpeLidon AR RY ABSidd fan
testing substrate in a test process. In order to facﬂitate understanding of the signal
flowina test process, the configuration of the device substrate and testing substrate
shown in Figs. 1 and 2 is shown in a block diagram of Fig. 3, which will be explained
15 with refqrence to Figs. 1 and 2.

On a testing substrate 203, a testing alternating current signal is inputred from
a signal séource 201 or alternating current power source 202 to an external input
buffer 71052 through a connector connected to the connector connecting part 103.
The testing alternating current siénal is buffer-amplified in the external input buffer

20 102 and inputted to the primary coil formed region 101.

Although, in Figs. 1, 2 and 3, the input alternating current signal after buffer-
amplified in the external input buffer 102 is inputted to the primary coil formed
tegion 101, the invention is not limited to such a structure. An alternating current
signal may be directly inputted to the primary coil formed region 101 without

25 providing an external input buffer 102.
A plurality of primary coils are formed in the primary coil formed region 101.

30




An FPC, TAB or the like is connected to the connector connectin? p b é&g
in the process after a test process. The device substrate after é%ﬁé e g
a test process is cut along the Iine A-A" such that the secondary coi
formed in the secondary coil trmed region 117 is physically and
electrically separated fromthe 10 connector connecting part 115. Now,

expl anat ifon altetnathey cadmieipriabe inperad roshofwds kandayls of dsapshiaad eoiénd
testing substrate-in a test process. In order to facilitate understanding

of the signalMediwhilé,ninza texsndpryoeds ornidderce@if i Lpatseqrddly tHieddayi ce
substrate and testing substrate shown in Figs. 1 and 2 is shown in a bl ock

di agr am sfibstige 204, whphhakdyl of hgoedphaisiBdare forived hedrafspoadieglyt @ Hhas. |
and 2. On a testing substrate 203, a testing alternating current signal is

i nput t ed pirinoay cails pgnedsed by tlaep @B aryaoildbimedalkiigl CUrReRh RO SO ce 202
to an external input buffer 102 through a connector connected to the

connect orcucenoeighbhy inpided 88 thpanioep thilrphlt@nAshy RAreHE FERheShOAl i S
buffer-anplified in the external input buffer 20 102 and inputted to the

primary ebidurdmstiedioregiooturt Qe ) dlb@usiiaghdticRindsictidn a@ beRfeeh tHdh&vd Nput
alternating current signal after buffer- amplified in the external input

buf fer 1@@rmalspistdsee bpcid@cphilagrasiicoi | formed region 101, the
invention is not limted to such a structure. An alternating current

signal may beih dleehhding BRsEhOblERe bbb B ¥aCRbbnd 4% ¥8d if €9HRRI 401
wi thout 25 providing an external 71 nput buffer 102. A plurality of primry

coi | s ar ght aaefdrinihhper drcuffEnGa eethe defifBdif@g 19Bh10he e lr@n :fﬂa@e%]/ 2005

An alternating curreht signal;is inputted to the two termnals of the

primery e@ichit 1 Mapwhbd dierl Aircis @CONAREYesCOl tedFiIRHe rB8QHRRYIAL Eupeasessed
by the device substrate 204, a plurality of secondary coils are forned

correspow@m%m béndrhe: a BFiVEBIMa LS pSwRQRsiegsed by the primry coil formed
region 101. en an alternating

The generated drive signal voltage or power voltage is supplied to the
extended interconnection 114. The provided drive signal voltage or power voltage

¢ is supplied to th¢ signal line drive circuit 111, scanning line drive circuit 112 and
15 pixel region 113 through the extended interconnection 114.

Tht% alternating current voltage generated on the secondary coil may be
inpurted as a drive signal to the pixel region 113 directly instead of through the
wavefomi 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. I 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 drive circuit

112. Drive signal voltage or power voltage may be applied only to the pixel region
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5 current signal is inputted to the primary coil, an alternating current
vol tage as an electronotive force occurs due to el ectromagnetic Inb0¥ ¢ 200R
at between the two term nals possessed by the secondary coil. The
alternating current voltage generated on the secondary coil is supplied to
t he waveform shaper circuit 116a or the rectifier circuit 116b. The
wavef orm dhaper 10 circuit 116a or rectifier circuit 116b shapes or
rectifies the alternating current voltage to generate a drive signal or

power vol t ageHoWevegeinas airgldrcdieic vedsi@ighalved tagenropopeves iyl {AGRN $
supplied to the extended interconnection 114. The provided drive signal

vol t age owalpewhnt tiod tdgge dpplisdippthicgsixtiléheod @nmenldmtahbﬁﬁoeufreﬂtt 111,
scanning line drive circuit 112 and 15 pixel region 113 through the

ext ended wolggeconnection 114. The alternating current voltage generated on
t he secondary coil may he inputted as a drive signal to the pixel region

113 di sectly Thetsad etct:biough pikel waug o@édSWeﬂwptéaﬁﬁbtdé&ﬁﬂieoloﬁ}
rectifier circuit 116h. The pixel region 113 is formed with a plurality of

pi xel s wheliiupghefawdnptare! spasing20 Waeedhewhide] hoRhfl Gleosles Oc@ea diheysi gnal
line drive circuit and scanning line drive circuit is not ?ed in the

nunber  t oalrhida il Mardn vbltdSe roldRNx@-o| ThERPSH @Ie'c%nﬁfm}e%réé @n@karkd ne
drive circuit 11f scanning line drive circuit and pi xel Tegion 113

appl i es acMahbaggit®clboll N6k, €TRE LIS, o &ﬁ@&hﬁ@q%oe H?te?ccttﬂﬁﬁoﬁ@@

device substrate as a subject-of-test not necessarily Tequires drive

cCircuits gieh aénérﬁ?cgbﬂn%e 'céé%ﬁmc%le%?ro@lhrm thadld \}:ﬁ:&q %ﬁ@aﬁﬁar&%ﬂéga ' ng

drive circuit 112 i ve signal voltage or power may - be applie

only t19 tﬁffoﬂhéﬁbnr egion dk %lt@rrﬁ@ﬁozggéeﬁé%'oltlﬁpty‘f%ﬁggté% drs tMl:tL%L ih® Set a

drive signal voltage or power vol tage to such a at the vo fége
appl i ed tglekh8dP1 B4 a Sk JePHshd Sa@ PSR 1Hthe HARL Ldghrf M B onfirmed,
to determine a normality/abnormality thereof or specify a faulty point.

Now, explanation_ will be made on a detailed structure of the primary coil and
secondary coil (hereinafter, referred collectively as coil).

15 Fig. 4 shows a magnifying view of the coil. The coil shown in Fig. 4A is in a
form ha\:fing a line depicting a curve of spiral. The coil shown in Fig. 4B is in a form
having a%line depicting a squared spiral.

Cotzlc:erning the coil used in the invention, the entire line possessed by the coil
is satisfactorily formed on tlle.sa-{ne plane and the line possessed by the coil is in a

20 spiral form. Accordingly, the line possessed by the coil may depict a curve line or
a squared form as viewed vertically to the plane the coil is formed.

It is possible for a designer to appropriately determine a coil with the number
of turns, line width and on-substrate area. However, it is require& to properly set
the number and design of coils to the semiconductor device standard. There is also

25 a necessity to properly set, to the semiconductor device standard, a waveform,
frequency and amplitude of an alternating current signal for test to be inputted to
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vol tage. 5 The pixel electrode of a pixel is superposed with the testin
el ectrode 104 through a constant spacing. Wen the pixel normal‘llb &ﬂ S
to apply an alternating current voltage to the pixel electrode, an

el ectronotive force generates on the testing el ectrode 104. The
alternating current voltage, or electronotive force, generatel 1 on the
testing ettecprimdey dlfchasdaepioxel operating state as 10 information. From
the alternating current voltage generated on the testing el ectrode 104, a

pi xel operatiFig. Stshbas popassseiicbiew tRaPtheedeviedbdivierd 208 i opfdpaRd,  to
determne a normality/abnormality thereof or specify a faulty point. Now,

expl anat i withwilld tdseingad@santca2dt aNbed dsdd siedvwtk s Ohe tdage Fﬂhhﬁrﬂﬁé’ t@s@irlu and
secondary coil (hereinafter, referred collectively as coil). 15 4

shows a nagatrhw 2B sHew Bf Fltfhphﬁtp'a\lsap?llﬂﬁlr?Qbﬂ ascﬂﬁl"ﬁlmnm’ﬂ 9 F16‘A4A%vﬁxn a form
having a |ine depicting a curve of spiral. The coil shown in"Fig. 4Bis in

a forns hée d@idl dubscrdenihehdig Re SR, 8da §&!(ﬁ"ﬁ{|ary &qp%ecw NGhbR%R ifdig, used
in the invention, the entire Iiné possessed by the coil is satls actorily

for ned ongANEThEAMNRHANE)RREREC NS ROSSRRSAT, QMnﬁ&% ﬁﬁ%ﬂrt éésl na 20
spiral form Accordingly, the Iine possessed by the COI epict a curve

line or a squatieslyh af Meas, t‘iﬁL%‘f‘{%garV%ﬂ fhalddtetidnting g% &E@edtmhﬁ%m

formed. It is possible for a desigher to appropri at el eterm ne coi |

wi th the qibgRefe 207 isSipdposdd @ﬁh‘ﬁh@g&oﬁg%ﬂ%% ﬂ@éoq ﬁﬁ‘f?poﬁ&%‘dqu’ itis

required to properly set  the number an gn o s to't

sem condufcofeHeY isGBy St throlfereed ﬁtéglts%a%ﬁma 'T‘T‘féeﬁjsaf:h*}’o ks de%frﬁBﬁf:jl y

set, to the sem conductor devi ce® stan ar wavef orm reguency a

Sl Loyl PLIRR 26 SR a0RL g s b R St 2
view that]{hgodeskg ey SHOIEGRE SuBPAit 508 'rlp@ﬁx%?ectﬁgly as near as possible as long
as the spacing is to be controlled.
Meanwhile, the testing electrode 104 and the pixel electrode possessed by the
pixel region 113 are superposed together through a constant spacing. The spacing
15 is desiral:?ly smaller. The testing electrode 104 and the pixel electrode possessed by
the pixel:region 113 are preferably as near as possible as long as the spacing is to be
controﬂezd.
TherE spacing between the testing substrate 203 and the device substrate 204
may be maintained by fixing the‘:both substrates. Otherwise; the spacing may be
20 held by fixing either one of the device substrate 204 or the testing substrate 203, to
use a constant flow rate or pressure of fluid between the testing substrate 203 and
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. 206

shows a primary coil and 207 a secondary coil.
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with the testing substrate 203. Note that shown is the case that [t);eN
testing substrate 203 shown in Fig. 1.has, as a prinary coil, _a1c iN0Va2005
shown in Fig. 4A while 5 the device substrate shown in Fig. 2 has, as a
secondary coil, a coil as shown in Fig. 4A. The connector 205 is connected
to the connector connecting part 103. As shown in Fig. 5, the primary coil

W th the Secoroary o FRo Aot t?tﬁp%%sc%t%péirﬁi Byttt AL RRE
bstrat h t bl

Sl er - TRE S Rk o RGP Pt & e D0kl syt Sohchufor mec

possibl e LT §§1%1€Sf§§cgt1?%m‘st}§ R bR g ForTEdt SuahaY Glethe.

t est I | ectrod ed by th

i on 113769 Eﬁ%é?m%oéabt e HER LR GRS B R Gqui g 4FRE (Bpaci ng

15 is SI rabl% The &estl gg el ectrode 104 and the pixel electrode
possessed B ES %Ué;f tk}“esﬁF‘c}‘ﬁ 4I18°8re preferably as near as possible as

|l ong as the s [ s to be traoll ed. The spacing bet n th esting
substrate ZOSHﬁﬂd@gﬁ Odev B@ggﬁﬁ%r‘ﬁt—@ 30 %&Wg’ér%h‘ﬁﬁ%ﬁ ‘fﬁ i@%g t he
. both substrates e t he s )aci 20 hel d by fIXI n elther
one of th@oa%e&t‘éebysfgls é@@dzwe ing pleiady |15‘§ast%1@ﬂp&b b tharo TuEig.
constant flpw rate or es e of fluid between the testjng su strate 203
and the ﬁgf){:}@ t%%@%ﬂ@‘%&@ IWGW%P@ Wi Plf“éﬁtt@s)éﬁtxﬁi &9@‘1@ esahe gas

or aliquid Besi aflu ch as_a viscous gel can be ed. Fig. 6A
shows a nﬁ@’ﬁ’ieftﬁﬂpﬁgdﬁ?’?ewbﬁpa “ﬁé‘f( C\iRaY éttf@t’én‘ff?gw Wi UCﬂB‘?%’i‘BOTZ@ fegi on
101 an congal 1 formed. region 117 are superposed together. 206
shows dleduica ‘Qé?mat%% ‘1‘%11‘@0‘%1!“3 33 1 O NOV 2005 Al though in

Fig. 6A the prA coi |l , 206 ‘and the secondary coil 207 are the
capamtance is formed by superposing the tésting electrode 104 and the pixel

electrode 208 together. When an alternating current voltage is applied to the pixel
electrode 208 in a state shown in Fig. 6B, an electromotive force generates on the
testing electrode 104. .

15 th 7 shows a circuit diagram where superposing together the pixel electrode
208 of tbe device substrate and the testing electrode 104 of the testing substrate
104. Noti:e that the pixel structure shown in Fig. 7 is 2 mere one example and hence
the num];:)er and kind of interconnections and elements possessed by the pixel and
their connections are not limited to the configuration shown in Fig. 7. Meanwhile,

20 although Fig. 7 shows a pixel configuration of a light-emitting device, the invention
can be applied to other semiconductor devices. Specifically, the test method of the
invention can be used to a semiconductor device provided that an alternating
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 in Fig. 7 has signal lines SI 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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sanme in direction of line spiral turn, the invention is not Iim'tpeﬂ 540 ﬁd%at
structure. The primary coil and the secondary coil nay: be revel deNON 2
spiral turn direction. Meanwhile, it is possible for a designer to
properly set a spacing (L,,,P) between the 5 primary coil and the
secondary coil. Fig. 6B shows a magnifying view of a part where the pixel

| ect rod d_b i xel. and. the testi | egtrode 104
Cuper posct iy Phe: ol 50T afor s ldineniot PRk a5 A sCatibe posea

o1 cct  oud ey B Ran fsats SoRE IOl e TRIGR by Goving T GRM ARy of

el ectrically connect elc%ﬁonducti ve filnms. A capacitance is fornmed by
superposisﬁ EhEPEIUT Y el ectrode 104 and the pi xel el ectrode 208

T I R AL
oo Rl bk bR o, 100, 15 1] sovs 2 croult o
e, oot IOt Pl ol AR 0 LS e
SRR A e b R
[ oht - em PRl dE O EGEE PR AR BREI A DRAHEVEOH ot PO Bt IR obeRT<anduct or
et E AT E L T T IR
8 o S e L R e AR L B0 o

7 has signal Iinftlas S1.to Sx.in the nunmber of x, power lines V1 to Vx in
the numbetthét (X thapereelsaviPde ines in the 34 1 O NOV 2005

The storage capacitor 805 has two electrodes connected to the gate electrode
of the driving TFT 804 and the power line, respectively.
In the pixel shown in Fig. 7, an alternating current drive signal voltage is being

15 applied tp the power line V1 to Vx. Accordingly, in the case the pixel is normal,
the switc?ning TFT 803 can be turned on by controlling the voltage applied to the
scanning iline while the driving TFT 804 can be turned on by controlling the voltage
applied t(; the signal line. As a result, an alternating current drive signal voltage is
applied to the pixel electrode. - ;

20 By applying 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 supplied as
an output 807 to a rear-staged circuit.

In the pixel shown in Fig. 7, the pixel electrodes of the pixels having the same

25  scanning line are superposed with the same testing electrode. However, the testing
electrode is not limited to the arrangement form shown in Fig. 7. The pixels having
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nunber of y. Each pixel 802 has one signal line, one power |ine 3n§ @1‘?
scanning line. Furthernore, the pixel 802 has a switching TFT 803} 2005
driving TFT 804 and storage capacitor 805. 806 is a capacitance formed by
super posi ng together the testing electrode 104 5 and the pixel electrode

208. The switching TFT 803 has a gate el ectrode connected to any one of the
scanni ng ﬂher[ﬁﬁel@ledtﬁbc@bveﬂ@?p&%ltﬁrth@ges;fi%-é e%?:%rdﬂﬁ%laﬁi?!éra‘fﬁitﬁ?ﬂ% P& B4 r egi ons

one of which is connected to any one of the signa ines SI to Sx while

the ot herFélQi)@md;?@,_tc%n@leﬁﬁhg a16depibLs Sigy At Fﬂ'ams,_&Sllggiﬁ@éiecﬁigﬁ%bddﬁtﬁé PG T 804

has source and ain 10 regions one of whi €h i onnected to any one of the

pover | i niggvidg khé Sa¥X siglﬂbl Bnd By H&t&ﬁrneEféa{tﬂ%echQisﬁﬁl . (L élggl‘rf‘%d The storage

I
. e :
capacitor 805 has two €l ectrodes connected to the gate €l ec e of the

driving TET Pt Adad U8 ROl re o BRPECH O blipdk " 4078 RIKEImBON | 1

Fig. 7, an alternating current drive signal Vvo ge i s Being plied to

th nar=t ; Engl [ - [ ' |, th
Swi 0t ngP PR YA o RN o (B UERRRG MREnD P FagtBelihiRy 1

the scangh oG tdshg oW iR Jne driving TFT 804 can be turned on by
controlling the voftage applied to the signal line. As a result, an

al ternating CAEE@ﬂ(ﬂtinfdrﬂc)V%eﬁliri] gﬁhcﬁﬂltﬂ&g& i(ﬁivea%é%l%g L tREP %:tgode

el ectrode. 20 By applying a ternating curre rive signaf voltage to

(e vl ohoghiacye 2l oL SLORk I R LAV XM IS PSIELPGRIEIE

testing e 4 over ap%)ed W ectrode.

al ternat i@%efﬁéE%BHe Vﬂgﬁ%e;ﬁ ﬁv@?éﬂé i.;@s%tl %Sele&?ocfeuﬁlﬁ)&'g%aﬁgétﬁlf)a?plﬁcﬁag{ohst aged

circuit. I Xe e pi xel elec €S 0 pi xel s
havi ngothﬁl%mtraﬁﬁaﬁﬁﬁﬁﬁbﬂg 1ine are superposed with the sane testing
e. wever, ‘the

el ectrod esting electrode is not limted to the arrangenent
form shown i nyki g, si?nula}?e(ﬂgP§%bﬁlyﬂ%3yz{ﬂ1ﬁterﬁgting current voltage to a plurality of
pixel electrodes, the alternating current voltage gencrated on the testing electrode
differs in waveform between normal operation of all the pixels and not normal
operation in at least one of the pixels. Namely, the alternating current voltage
15 generated on the testing electrode possesses, as information, an operating state of
all the pi_xels having these pixel electrodes.

Me;anwhile, where aIterllatillg current voltages are sequentially applied to a
pluralicy iof pixel electrodes, the. testing electrode has a sequential addition with
alternating voltages each havingf, -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 s difference in alternating current voltage waveform generated on the testing
electrode berween normal operation of all the pixels and abnormal operation of at
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1 0 NOV 2005 the pixel electrode overlapped with the testing eleof@oﬁgkc 5
be arbitrarily selected. For exanple, concerning the pixéls shown in igm-
7, the pixel electrodes of the pixels having the sanme signal |ine my be
connected to the sane testing el ectrode. The rear-staged circuit, received
t he out put 807, determnes a 5 nornality/abnormality of the pixel fromthe
alternati current, voltage generated on the testing el ectrode. According
to senicoﬁ%ﬁ%?%?p gﬁ%@%‘@rive net hod or testing-el ectrode arrangenent,

there are cases .qf si.nmul taneously applying a voltage to a plurality of
pi xel el ectr OE‘é@ge‘%ﬁﬁ‘ %b%‘?éﬁp%“?%a%ﬁge%@é‘ﬂg@r@r@é’fﬁ@a‘é a‘éﬂé@éﬁﬂ%“rﬁ‘iﬂgl
application 10 and arbitrary application. Were sinultanepusly applying an
al ter nat i 1§ tREFSSERE G@GFW@}@@VI%‘O&[‘Q&HW&?W EYITERT VQiiags e B iased e teptiad
alternati n%Fcurre t voltgge gen _ratqld onaﬁhe,test,‘)ng elegtrode differs in
wavef or m BECHEER ha Pkl 2Bpahatardimse narmal Heisposdbls takanfion ancmestting
operation in at .l east o of the pixels. Nanely, the alternating current
vol t ag@ 150N tlaﬂgﬁﬁéertﬂé@f 7 RgrrerlgzfabseanaliscdsbesamastHpwese e on, an
oper at i ng Istat e of all tre pi xel s. having these pixel electraodes.
Meanwhi | e ALCGHETREAWBIN AOIRE 8L Fderengort coyeratson is aguantassrily bagdiord to a
plurality of qi xel .el ectrodes, the testing el ectrode has a sequenti al
addi tion Nibi¥lTeadnspniEnebReERRls Racompaning §e teeen weoH FEnRGRg ChFrent
operating sf ate of each pixel. 20 Consequently, where all the pixels are
normal , tHKe tgafdﬁ@sneicave'a;s@n%r@r%W@rewﬁ@ elscierss, prrivelaesy ke desanmedfer change
of the alternating current voltage generated on the testing electrode.
Conver sel YPCiAkiBg %ﬁ%‘ﬁj@hgfl@rmﬂh’éf/fgl%n@h% ddsoraaixel ey be egnémoed| for
operation of the pixels provides non-nonotonous change in the alternating
currenf vepergaggereraada termied foesprmeglieldvoroabty e comghrighywithhar e 25
is difference in alternating current voltage waveform generated on the
testing altegrtisgewanieolagormak copealati shrofghaimuld®mi xel s and abnor nal
operation of at

Although in Fig. 7 the rtesting clectrode and the pixel electrodes are

superposed together with every pixel possessed by the pixel region, the invention is
not limited to that. The testing electrode and the pixel electrode may be superposed

15 only with the arbitrarily selected pixels, to conduct test for an operating state only
on the ai;bitrarﬂy selected pixels.

Altihough this embodiment mode explained the example that the device
substrate has the signal line drivg circuit and scanning line drive circuit as a drive
circuit, the device substrate to lf;e tested in the invention is not limited to that.

20 Evenwhere the device substrate has a pixel region only, test can be conducted with
using the test method of the invention. Meaﬁwhile, for a single device called TEG
or evaluation circuit composited with such a single device, it is possible to confirm
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. [t is, accordingly,
possible to prevent against the yield lowering in the subsequent process due to fine
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36 NOY 2005 | east one of the pixels. Incidentally, by conparin

alternating current voltage actually generated on the testin %e@ AbVr 206h
with an alternating current voltage generated on the testing eI ectrode of
a pixel al r’eady confirmed normal, it is possible to confirman operating 5
state of the pixel and determne a norinaLity/alnormality of the sarre.

ovever, dBecaliBpIALLAG JGHORCTYALEAGE 8ol GLERAREIAGOMRTON | o

not necessarlly based a pi xel already con |rne nor ma ring

bet ween tlﬂeallabﬁt%éﬂﬁaﬁirﬂﬂn £ HESRM Al bAgERrhERREG! bﬁ@%@ﬁﬁﬂ@&% giile pactesting

el ectrodes, a pi xel termned for operatin

normal it r@&ﬂ@%ﬂh%k h? hﬁ&fo a pixel may be conflrned for 10 operating
state an deternlneé % normal i ty/abnormatity by conparison with an
alternating current voltage value cal cul ated through simulation. Al though
in Fig. 7 the testing el ectrode and the pixel electrodes are superposed

h db h | he i i i
hotCl 1 R MG Do 3o e vt ode and ¢ Lig'pf’ﬂm t eiee'c? fode nay he
super ppsed 1g:0n M}O\%bt”l ﬂorgl J}@w%rf}ﬂ L hAN! b%é/qnsde egﬁ%c? gﬁf%t%t? o.do gﬁg? 9 gﬁ: test

for an operating s e ar rari pi X hou, ~

this enb%fd_ % ggqﬁe qé'p(,l%lltﬂfglblslg 8%:%% I]L xn'%tratt m. L%:OI'ICLII%I%{: SHP\?IEI’ ate haS

t he si agn rrve clircu scannl ng Ime - darive Clrcul as a %ll’l ve

L euL - BB B U PSR ) S e B B T

can be c i ng the test' met hod of the |nvent| on. Meanwhil e,
for a si %ggég%n\gem ?I%ed TEG or eval uation circuit coinposited with such
a single dev

170 e R, SRS ARSI AU B 1
SR BRI
pmt6103ﬂnthLﬁmtRwUnUMMHrueIn{hedemnpnonthehmt&munﬂmﬂmwaw
includes the substrate 6100, hcprnnanfcodfbnnﬁdrcﬂun16101zuuiaﬂthe(nhgr
circuits or circuit elements formed on the substrate 6100. Note that the external
input buffer 6102 may not necessarily be provided.
15 - Thq primary coil formed region 6 101 possessed by the first testing substrate is
not limité:d in the number and arrangement to the structﬁre shown in Fig. 8A. It
is possiblé for a designer to arbitrary determine the number and arrangement of the
primary coil formed regions 610 l
A second testing substrate shown in Fig. 8B has, on a substrate 6120, a
20 plurality of testing electrodes 6121 and a connector connecting part 6122 for the
second testing substrate. In the description, the second testing substrate includes
the substrate 6120, testing electrodes 6121, the connector connecting part 6122 for
the second testing substrate and all the other circuits or circuit elements formed on
the substrate 6100.
25 The number and arrangement of the testing electrodes 6121 possessed by the
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possible to prevent against the yield lowering in the subsequent ﬁ@gs%%
due to fine 37 ,1 0 NOV 2005 dust caused upon using a probe. Fur

because the a normality/abnormality in all pattern formng processes can
be determ ned by one test process, the test process can be sinplified.

[ Enbodi nent Mode 2] 5 Fig. 8 shows a top view of first and second testing

substr at egeddhd eReUGtsuBsdrSt is n'flﬁqg{ﬁldl‘Qottﬁets@ﬁlc‘cﬁl\éeﬁﬁ)‘vﬁﬂ1&'?‘15‘98@ sggond
configuration. Conceér ni ng a device substrate to be used in th

embodi meniposdibledhENEEsiER} t@eu H%%axlyt LEEI HineZhkeh 11%@%Qfdr%%om%t bf F}gér fir St

testing substrate showh in Fig. on a substrate
coi | formeeifrRaiORr&il% 1 2an external |nput buffer 6102 and a connector
connecting part 6103 for the first testing substrate. In the description,

the first testyng 3 flhewhl l@@hﬁqg%ntﬂﬂ% (%%Pag&%r?&ethg k,QJQCg %Ll%@ttﬁ{ yy coil

formed region 6101 n e ot or med

on the 5SUl?§sttg'§9ts%b§&|9% %'}p&i% ﬁfﬂ@ébb.t e BEL €6 1I%tah, er?tléhdﬁ{U %ér?xg s[PRy) not

necessarily b€ prov e primary coi orme péssSessed

by the iRl {88 kﬂgroﬁéﬁlgSEHe%to%hl'UﬁratﬂﬁtcE!tilg‘.ﬂé\ﬁge &JA& %pr? Eﬂ Egig? 8 and

arrangenent to t racture shéwn in I'S pOSSI

eI GNer 0, ot 580 e BCE} 06, b PUTET, AR, AL ANBRTEI o, g}g_hl Liary

coi | forrre regi ons i’ng su Shown i e has,
on a subs t o f ing el ectrodes 6121 and a
connect or %gn%e%iaﬁgm@m@ g?“%gﬁ‘faeo %{lﬁg %%%%‘d testing substrate. In the
descri ption, S i.nel ud e substrate 120
testing el ectmtﬁgg%%jtets?ﬁé élg%tﬁééjt(%t% c@n‘ﬁ%@??nagéeﬁn?{}n%ffﬁreﬂgr&bl} & second
test %a[?ﬁtrt%:ﬁgrgﬁpg S%Inal 5&%{:8 tzlfﬁrm L(%Hlagifslﬁ gﬁrrgrlltr B(BI\INLI source %Oi thOr{’DITEd on

t he subst

external input buffer 6102 through a connector connected to the connector
connecting part 6103. The testing alternating current signal is buffer-amplified in
the external input buffer 6102 and inputted to the primary coil formed region
6101.

15 Ingidentally, in Figs. 2, 8 and 9, the input alternating current signal after
buffer-amplified in the external input buffer 6102 is inputted to the primary coil
formed £§g1011 6101. However, the invention is not limited to this structure. The
alternati;lg current signal may be directly inputted to the primary coil formed region
6101 without providing an exteflnal input buffer 6102.

20 A plurality of primary coils are formed in the primary coil formed region 6101.
An alternating current signal is 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 alternating current signal is inputted to the primary coil, an alternating current
voltage as an electromotive force generates due to electromagnetic induction at
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25 The nunber and arrangenent of the testing el ectrodes 6121 possessed by
the 38 1 0 NOV 2005 second testing substrate is not limted to t he) NOV 2005
structure shown in Fig. 8B. It is possible for a designer to arbitrarily
determ ne the nunber and arrangenent of the testing electrodes 6121. Now,
expl anation wll be nmade on the operation of the device substrate and 5

testing s t ess order ;to f CI | itate understandi ng
of the si g‘lﬁ)@i‘f%ﬁt va&oﬁte{éﬁ?{ al (% LEY H?‘h%ecf?Bﬂ‘?W atl on of the device

bt e SOt Eﬁgﬂ%@ﬁeﬁ A S R A
L SR i
hr ough o LohALEEP BPFeP R PR Lok Shimachiecilinrbe Rk ina 18, The
testin aIt i current si.g is buffer-anplified in the external

i nput guf¥%$ % g‘ﬁ&?tf‘ﬁp‘lﬂ‘f“eﬂh Otlﬂfé?“’bhﬁ‘g?%ﬁ coil forned region 6101. 15
after but o TR 2 Ay Reaet ahare | Hole B PEaE Jo2uPElshpn: 1 t o

to thi L”?%%ae@sa# RGO A E /OH SOY ST B aF PREET Yo ?eia@'u't fed
buf  or 6163 PBE NG SPRLTGHORS ST &bl SRR Ghnivd RFHe (e aRary cof |
tor m nal SO IRE D] |y CEBIRE CRANGH T e tseddddar y coi | E?néﬂer g on
L pipsseer e oo st S sl o seny <21

coil forned regi on §101. \Wen
inputted as a drive signa to the pixel region 113 directly instead of through the

waveform shaper circuit 116a or rectifier circuit 116b.

The pixel region 113 is formed with a plurality of pixels wherein the pixel is

formed with a pixel electrode. Note that the signal line drive circuit and scanning
15 line drive circuit is not limited in the number to that shown in Figs. 2 and 9.

The operation of the signal line drive circuit 111, scanning line drive circuit
112 and pu{d region 113 applies a voltage to the pixel electrode of each pixel.

Not;e that the device substrate as a subject-of-test not necessarily requires drive
circuits such as the signal line 'd_r-i!ve circuit 111 and the scanning line drive circuit

20 112. The drive signal voltage or power voltage may be applied only to the pixel
region 113.

However, it is vital to set a drive signal voltage or power voltage to such a
value that the voltage applied to the pixel electrode is given an alternating current
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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25 alternating current signal is inputted to the primary coil,

alternating current voltage as an el ectronotive force generat'bﬁ HO¥ 2085
el ectromagnetic induction at 39 0 NOV 2005 between the two termnals
possessed by the secondary coil. The alternating current voltage generated
on the secondary coil is supplied to the waveform shaper circuit 116a or

the recti flt@matin ?%ﬁtﬂen@%@ﬁaﬂimeth%\{ﬁ;lg e?h%IEl@p eieﬁrﬁﬁﬁﬁ' EIfOIJCg%EgtéI’ O

rectifier circui sh apes or rectifies t erna 1 ng carr

vol tage t@nqRAGERM® ete&tédt% B, (ytltalittgta[@,gén? ff%—"ﬁ (8% Iggfg?ggtt ated dri ve

signal voltage or power voltage is sup exte

| Nt er connggtd O&tnﬂeléregﬂlﬁ? B thﬁld e(IIédtI/&i 5?@? ha\égict a8 ‘&ﬁfﬁﬁﬁféﬁ\‘/fglet 2|g(racuI ts

supplied to t'hé si gn i ne rlv% rcu it nni n

112 and pip%Ehad&dl Opr011IIthet5I'tt9II9Il u%e ten %&I)Q%fg?&c? nectﬂg; %%4 10 The

al ternati ng current voltage enera

d I Ly
i ough t RS o Y oh %%ﬂ?g%%ﬂ‘?%.g@%ﬁt%% é‘ﬁ%rwg%%ftm T R
i xel : I wh h I
f L?ﬁedrﬁtgtﬁﬁaﬂt@p. &P PR A SR B B GRER R E TR  bBfs  ana

scanni ngg., .14 ne drive CI rcuit i s not I|mted in the nunber to that shown
in Figs. Séj 9. The operation of the S|gnal line drive circuit 11,

I 1 I
he pi xel LI@&I’CI%%@% B t%I‘iIerf@O%oF“ sl g &II?%@%EBBEW égaieage °
Subj ect ol L sbe PALASAERSRT LY LOAU L88 LY. CLISN 43 suphpas the si gna

l'ine drive circul e scan 0 112. The
e LR B ey e
VOLenge QiR B XAUNE s ilBacd BF0Y L4 BAGRPRSS iRl 6BO3 SNt BRAL 00 10
shown is the case that the first testing substrate 6203 shown in Fig. 8A has, as a
primary coil, a coil as shown iﬁ_ Fig. 4A while the device substrate shown in Fig. 2
has, as a secondary I:oiI, a coil as shown in Fig. 4A. The connector 6209 is
15 connectgfd to the connector connecting part 6103 for the first testing substrate,
Meanwttile, the connector 6210 is connected to the connector connecting part
6122 for I;the second testing substrate.
As ;hown in Fig. 10, the primary coil formed region 6101 possessed by the first
testing substrate 6203 and the séeondary coil formed region 117 possessed by the
20 device substrate 204 are superposed together 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 electrode possessed by the pixels of the pixel region 113
are superposed together through a constant spacing. The spacing is desirably
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vol tage. 25 The pixel electrode of a pixel is superposed with trjgeq ﬁ?ti nu%
el ectrode 6121 through a constant spacing. Weo the pixel nor b 20

operates to apply an 40 10NOV 2005 alternating current voltage to the pixel
el ectrode, an electronotive force generates on the testing el ectrode 6121.
The al ternating current vol tage or electronotive force, generated on the

o511 19, eheghEodm OURl DB BLXSY ) RSB b BB AR T més”"

the alternating curren generat ed 6121,

ot rrec® Sk R slon) 1) R {ikoba £y i a0 SRR £, y

poi nt be QSB&%H I nci dent ally, the first and second coils used in this
enbodi nen are the 'same as those of Enbodi ment 1, and can use coils as

shown in Fi gs=14A 10 sho iew that the
devi ce substr gthé *’Eg‘gg?;‘%@%%eg‘rﬁ@l g tt\?\ﬁ“tl'ﬁm,iqflgragﬁ éz(ge?lgvl?en b HRE 6203
and segon tr 205 case that the
first f es? i%:é)ulgglt@ﬂﬁél%g&y CHBGEDS 0(I%i ﬁlbsgﬂtuﬁagj\%é{gw’é" i Sﬁﬁ?’?ﬂd’&ﬂ a
coil as s t.he, devi c sub ate in Fi
as a sec oﬁggnbf I%Vofﬁl%oé‘lt@bf ?magf Q}‘?o% ‘t“rfugfifﬁa“' 4 oprie ?%ﬁrfé%ttlbt 5"8’269“? s 15
connect ed@mhe connect or e nnect i ng p part @g hg[? the fi Lr St testin
substrate iR Pe PR CORK AT 0P T 3243155 Ok BHive B R ot BISE It
connectin e_secgond t trate. As shown in F|
10, "the piiRGAe 5%@%2 apd P I@ﬁtfelitoﬁ%o?@éie G5, reis S RBrD w8 ng
substrate_ 6203 ﬁ % s(g ﬂ % g f ar ned rf l? 117, possessed by the
20 devi ce®Eulst %]tuéi 4P e BUHEHS 0SS Efé)éltstgé % ‘a constant spacing.
The s @CI ng |§ @ .ll Sut;ﬁgsrim er, g g rimar ,ltl) rmed r gwon 6101 and
the sétondary”™¢ fi“ st dods > the ongego 4 R eunGEnSoHe Pt o 204
are pref °h& bhé/ sane OF Opp()blt(. in direction of line spiral turn. Meanwhile, it is possible for
a designer to properly set a spacing (L) between the primary coil and the
secondary coil. As for amanner of superposition between the primary coil and the
secondary coil, reference can be made ro Fig. 6A in Embodiment Mode 1.
15 Meanwhile, similarly to Embodiment Mode 1, one testing electrode 6121 is
simultarteously superposed with a plurality of pixel electrodes. The testing electrode
may be f&é)rmed by one conductive film or by a plurality of electrically connected
conductive films. As for a manner of superposition between the testing electrode
and the pixel electrode, reference can be made to Fig. 6B in Embodiment Mode 1.
20 A capacitance is formed by superposition 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 due to electrostatic induction on the testing
electrode 6121.
Incidentally, in this embodiment maode, the pixel electrode 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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as possible as long as the spacing is to be controlled. Meanwhil e ftﬁg 005
testing el ectrode 6121 possessed by the second testing 25 substrgte é’oé
and the pixel electrode possessed by the pixels of the pixel region 113

are superposed together through a constant spacing. The spacing is
desirably 41 .1 0 NOV 2005 smaller. The testing el ectrode 6121 and the

pi xel el eagldifiedy BIsSEsSed by the pixels of the pixel region 113 are
preferably as near as possible as long as the spacing is to be controlled.

The spaci ng belweemihpe it i HidbBs oEQp ?I Hﬁ}eﬁsﬁnp%%g I%lei\)é Ei?{gfgéci;tgoede

substrate 5 204 may be naintarne Xi'n

Qt her vi seg08he (BRASVRY Y raCafielis: lt}séugwlé@n O BPSlecbBS 1R 1 1 ow

substrate 204 or the first testing Fat 0 Use

rate or p J of n tr 03 and t he
Vi ce suf)tgfsf%ﬂaélthg feréﬁé{ af i tUﬁT e?p{)tzggltr??)g[mugtl Msoulﬁsl ﬁ (ag it 4

l'i quids ueh |86 an be mlarly
to Errbodl nen?gﬁsdg%\%qgﬁgr?hé?@ co(“:{lLSI &d&%‘% KoRGE ﬁ%‘gpg]t%ﬁfanﬁfe t he

possi bl ¢ ToriaE B ABERR Bl DS EPE Eﬁé@“i%ﬁ“@fb W diarer s
bet woen R caBE R h‘ﬁf&%ﬁf t ﬁ&%&%@bm}vw TR dF endeBEa A hade 1o
"5 08 METAE TGS Fifesery Chpfrptse iR B
ST O S0 €1 RO AR
AT T B SR )
capact tance, | L9054 A (UERTERRALY a0 L0E st pn el o Baa an
the pixel eleghl ing 898 rent voltage generated on the testing electrode 6121. The designer
is also allowed to arbitrarily set the positional relationship between the testing
¢ electrodes 6121 and the pixel electrodes 208 during each monitor. It is, however,
15 vital to fix a positional rclat.ionship for monitoring between the testing electrodes
6121 anci._.i the pixel electrodes 208 and sct the number of tomes of monitoring so
that an %)perating state on cach pixel can be determined from the value of an
altematilixg current voltage on th‘e testing electrode 6121 obtained through all of
‘monitoring. |
20 Figs. 11A and 11B show a positional relationship of between the pixel
electrodes 208 and the testing electrodes 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 pixel electrodes in the number of 5 x 5 in the pixel region in order for easy
25 understanding the explanation.

Fig. 11A shows a state prior to rotation (0°) wherein the pixel electrode 208,
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208, an electronotive force generates due to electrostatic induction on the
testing electrode 6121. Incidentally, in this enbodi ment Mde,th80yi X85
el ectrode 208 superposed 25 with the testing electrodes 6121 i's arbitrary
in position. Furthernore, the positional relationship of the testing

el ectrodes 6121 and the pixel electrodes 208 differs from42 10 NOY 2095

nmonitor to nonitor. Concernin circuit diragr of upon super posi ng

t oget her ?Wﬁivﬁ’ells SBPEE %’“gfgg t‘ésfmt%'H%leQ}é‘?ﬁgec@?slubstrate and the testing
el ectrode 6121 o he second testin substrate, reference can he nmade to
Fi,,,. 7 of Eﬁ’t‘a’o&}%ﬁ?‘%a@tﬂi.thﬂrﬁ&b@%%%ﬁfs,e sasics ﬁﬁbps@ewa@ﬁd’m%eqsi 9. 7,
t he pixel el ect rloﬂgs, of , the .pixels h \fi ng the sane scanning line are

super pos et HRHEH L PHEVise ABO WUt el wickieqasel IrgipeviEym g state s iFigy 1 léect r ode
i s not Iiméquto he arraqgerret shown in Fi is possible to

7.1t
arbitrary Bt DR mes St G 1 %JefmségW@H@dif@w&m@@@&tc\mk’ﬁ t he

testi ng e}’@;%rodﬁ. E>§% agﬁti on is made on the positional relationship of
bet ween t #1¢° {188 Y Of T -diléet r odes 6121 and the pixel el ectrodes 208 during
nonitoring Th,i; deii gner. is all oweg to arbitrarily set the nunber of tines
of nonitori ngl BA MR CHEFeBUVPEALE yeneratedeoneneh dewing alecrede édidilng
el ectrode 6121. The designer js also allowed to arbitrarilé set the
posi ti onafillcd arjishamplithde vissh wavefares depgndiag eparodbe BaRbennd pikd pi xel
el ectrodes 208 during each nonitor. It is, however, 15 vital to fix a
posi t i onatlesEpdessonemosed withibaiessngnlychodaddi L imerrceof jupgrpositon witbs 6121
and the pixel e|lectrodes 208 and set Elie nunber of tones of nonitoring so
that an 'PérRirehyjestrades, saddactupioken drirnaties detrentrialsazd appticthe wel ue of
an alternat'' current volta,,e on the testim electrode 6121 obt ai ned
t hr oué@i abieltlections-t or i ng. 20 Figs. | 1A and I IB show a positional
rel ationship of between the pixel
It is possible to previously calculate the number of pixel electrodes to be
superposed with the testing electrode 6121 and the area of superposition with the
‘pixel electrodes. It is also possible to previously obtain, by calculation or actual
measurement, an amplitude and waveforn of an alternating current voltage to be
15 applied to the pixel electrode where all the pixels are in normal operation,
Cohsequently, in the case that, for example, as shown in Fig. 12, a pixel
electrodei 208a of a poor pixel is included in the pixel electrodes 208 superposed
with the testing electrode 6121, the amplitude and waveform of an alternating
current voltage generated on the testing electrode. 6121 is different from the case
20 all the pixels are in normal operation.
As the occupation ratio of the pixel electrodes of poor pixels to the pixel
- electrodes 208 superposed with the testing electrodes 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 vccupation ratio of normally operating pixels of among the

pixels whose pixel clectrodes are superposed with one testing electrode 6121.
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el ectrodes 208 and the testing el ectrodes 6121 when the testi nﬂt @I@ﬂ(r@ﬂg
6121 is rotated, about a center of the pixel region as the ce r isyYon
a plane parallel with a plane form ng the pixel electrode 208. Expl anation
is herein made on an exanple having pixel electrodes in the nunber of 5 x
5in the pixel region in order for easy 25 understanding the expl anation.
Fig. I 1A shows %@state prior to rotation é{g'lﬂwherei n the pixel electrode
208, 43 1 0 NEWIDIGUBOES, BEGAUsE Vit tesEngelgeirpde bl Wis thangral, phzality cériswtsr ode
6121. Fig. 11B shows a state that the testing el ectrodes 6121 are rotated
45 degr eeid peBinn s¢lative kniheaistslactiades hties possiblhgo phieeh anegiapatiorom t he
state of- Fig. | A _In this case, the testing electrode 6121 i s superposed
with a di tfaee ehnopngly optrecingqueels 5f 20@ngrbmpikels wifosEipie! leldcarodehare
alternating current voltage generated on each testing el ectrode 6121
di ffers i Auparposadovich ote teptidowdacefasier ldé pEnainnhe upompatrive muntoénoohalbi xel
el ectrodes superposed with the testing el ectrode 6121, an area of
super pdsi pporatimigt hixelshebpiina] el exchr pdgson asfdtta: vedtine efecawdal 6 BYlnatri ng
current voltage applied to the 10 pixel electrode. It is possible to
previ ous| pperting wate taneban dotvemindd pixepixel- e phetiéssis.o Fyem sheparepased wi t h
the testing electrode 6121 and the area of superposition with the pixel
el ect r odestat¢,ta hermadlp/aboesibliey dan hprdareoumiey. obt ai n, by cal cul ation or
actual neasurenent, -an anplitude and waveform of an alternating current
vol tage to belndi8empfyi elae tsonthanguiuk etoledge cippldatinherce aaplurdlivg @i mks are
in normal operation. Consequently, in the case that, for exanple, as shown
in Fig. 12lecarodiexeiperpbeediwioben@8singfelectpader inpludek ségudmill addarhincathe
pi xel el ectrodes 208 superposed wth the testing el ectrode 6121, the
anpl i tldde applcatmrsf deprandingnpaht enravidhg tocdevientdrival tagbhodemel atsedgon t he
-testing electrode 6121 is different fromthe case

electrode arrangement.

In the case of simultaneously selecting and operating a plurality of pixels, the
alternating current voltage generated on the testing electrode differs in waveform
between upon normal operation of all the pixels and not normal operation of at

15 least one of the pixels. Namely, the alternating current volrage generated on the
testing é_ilectrode possesses, as information, an operating state of all the pixels.

Me%anwhile, where sequentially selecting and operating a plurality of pixels, the
testing électrode is generated with sequential addition of alternating current
voltages each having, as informa-éion, 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 generated on the testing 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 pixel, not monotonous is a change rate of an alternating current voltage

generated on the testing electrode with respect to the overlap area of between. the
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20 all the pixels are in nornmal operation. As the occupation ratio of the
pi xel el ectrodes of poor pixels to the pixel electrodes 208 suﬁeﬁﬁiﬂs\écﬁﬁfﬁ
with the testing electrodes 6121 is higher, the anplitude and waveform of
an alternating current voltage generated on the testing el ectrode 6121
departs fromthe case all the pixels are in normal operation. Consequently,

it 25 i I I f

pi xel's of Sgﬁﬁngcfrﬁg% f%e@%r iR GBS AR GRendy k@t@#s”"fﬁg%? B TR B one

t est liect rode 61 005 Furth the test

ol ect r o B5E00E ey Holtmrcsv?%e%m fhf%%esuef{gﬁ%sgf.OBF o Eff“&t‘ﬁetv‘é‘ef o {he
I I t t t t

Por mal 1y B8 %%’%an BoBrsesn ub3r "SRG et oits M BecbBrRornEset PotBaar e

super pose sti ng gl ectrode 6121. Fromthe occupation ratio of

d h
nor mal |y gp%“ﬁépgtq rﬁ‘éﬁﬁﬁskgﬁ-‘ BERRES i n each position of the testing
st 12 A IAUAS SO S, 8

det er m ned. Inmdentall t,he si tan vol t age licatio

T ural 1 sdeernin s N dmaliby i iy HEOEa B ¢ombRate BBRY et en Slieh Suthe

i ncl udes sequential and arbitrar licatio de endln

sem condu‘é‘t“g?nﬁ}é o v Ee W?W)éo%#&e f‘g 814 Cé]f‘ °t 8?Sreg g‘gsh%’nfh‘* In the

case of simu sly selectin n per pluralit pi xel t he
Al tornat i ﬂ&e&ﬁl[}sﬁv shrigme g&ﬁg}ﬂit@ef B ehetede Hg‘ffé‘ﬂ% Didte Rt o
waveform betwe on nQrma 1%?1 on of all pi xel s and .not nor nal
oper at i on8GIETae 1@1 getsugg,g c&F VGRS F‘S}amtl%‘éuréT"‘P‘éY‘hlézi&‘-rF& %Current

volta ge erated on the testing %Iectrode_ posses s information, an
oper at ng grenge of CQMPAFISRN FRUSEINOT De P‘Ixé Vec@ B@hiﬁ“é]i“i@ I ecting
and operatl ng a pgural ity of pixels, ﬁ testing el ectro? 1 gfenerat ed
with sequ%‘h‘iﬂpa?m& 8?“(‘1‘36‘@ Eﬁmé‘iuﬂ%ﬂ%ﬂ% Eages geperated on a plurality of testing

electrodes, a pixel may be confirmed for its operating state and determined for its
normality/abnormality.  In this case, it is vital to compare them by taking into
consideration the area of the pixel electrodes superposed with the testing elu:trodc.
15 Meanwi}ile, by comparison with an alternating current voltage value calculated due
to simul%ltion, a pixel may be confirmed for its operating state and determined for
é normaliity/abnormahty thereof.
Inc;identally, although in Figs. 7, 11A and 11B the testing electrode and the
pixel electrode are superposed f’together at all the pixels possessed by the pixel
20 section, the invention is not limited to that. The testing electrode and the pixel
electrode may be superposed together at only arbicrarily selected pixels, to conduct -
a test for an operating state at only the arbitrarily selected pixels.
Although this embodiment mode explained the example that the device
substrate had a signal line drive circuit and scanning line drive circuit as a driving
25  circuit, the device circuit to be tested in the invention is not limited to that. Where
the device substrate has a pixel region only, it is possible to conduct a test by the use
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vol tages each having, as information, an operating state of each pixel.
Accordingly, 20 where sequentially operating a plurality of pﬁx@li‘iﬂ\hcﬁﬂﬁ&l
in the all, nonotonous is a change rate of an alternating current voltage
generated on the testing electrode wth respect to the overlap area of
bet ween the pi xel el ectrodes of operative pixels and the testing

el ectr odeyf t@@%@crrﬁ hod JRBE 6 %‘ﬂfb%”tw{%éﬁ%ﬂ@%% kx?lgleadcﬁ)x&r@al e ﬁ(fgfp' xel s

i ncl udi ng an nor mal pIX not nonot onous ange r

I | d
oo el mgnsontcuelingn T -
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o ohr iy O SR SR W86 a1 eren

al ternati ent age genera Tes
operation of S0 SagpHER%A] EFE%OQ%%GO‘@ PR B kel NSl e To
o mal ¢y nRer e e fafodro o Wit g between an al ternating current
b xel o al ready EBNFrF R nbE g ERE f%k?@ﬁ%%?a%ﬁ'&”%ﬁéﬂ B BhRr e e ual 1y
Vol t égéegsﬂ%e}%%%%fser%tﬁcg% ot GhT eithe it B SN RErC S ready
per st 3 B, T ety St SR e B
In this g) w55 (?,9(? g SO us? 538%9%31?%“ 7% YTk ﬁﬁ‘ﬂnﬁﬁ?ﬁg“’c@ﬁ%?‘&én;i“ﬁ on the
A T AEE e R R e
State Zﬁﬁt‘aafgfej%f:ﬁ%sngae ot Bkl SRR mal  (y thereof - CPerEIng
Now, explanations will be made on the embodiments of the present

invention.

[Embodiment 1]

15 Th@s embodiment explains a configuration of a test apparatus for confirming
an operaifcing state of pixels and determining a normality/abnormality thereof by
comparirflg between alternating current voltages generated on a plurality of testing
electrodes in Embodiment 1. -

Fig. 13 shows a block diagram of a configuration of a test apparatus of this

20  embodiment.

A measurement start instruction is inputted as information from a man-
machine I/F 305 to a measuring controller 306. The measuring controller 306
inputs an instruction to control the position of a device substrate 302 and testing
substrate 301 as subjects-of-test, as information, to a handler I/F 307 in order to

25 start a measurement. The handler I/F 307 superposes together a pixel electrode
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Incidental ly, although in Figs. 7, 1 1A and 11B the testing elgc@é@gféﬁﬂg
the pixel electrode are superposed 'together at all the pixel e

by the pixel 20 section, the invention is not limted to that. The testing
el ectrode and the pixel
arbitrarily selected pixels, to conduct a test for an operating state at
only the grbi i t j :
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15 This entf ai ns @confi guration of a test

Rt B bRy
Ldif Hril 888 ﬁs)fusebsythe input alternating current voltage to supply an
external input buffer 311 with an alternating current voltage for operating the pixel
of a subject-of-test. The external input buffer 311 buffer-amplifies the supplied
alternating current voltage and provides it to a primary coil formed region 304,

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 altéﬂmating current voltage is applied to the pixel electrode of that pixel.
Inddmmﬁﬂmtheopmnﬁonoﬁbgdeﬁcemﬁmuawcﬁumnuxowdnganahenmdng
current voltage to the primary cé)il formed region was concretely explained in the
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.

The alternating current voltage generated on the testing electrode 303 is
provided to a signal processing circuit 312. The signal processing circuit 312
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conparing between alternating current voltages generated on a bMié@sof
testing electrodes in Enbodinent 1. Fig. 13 shows a bl ock di aﬁ f
configuration of a test apparatus of this 20 enbodi nent. A nmeasurenent
start instruction is inputted as information froma man- nmachine I/F 305 to
a neasuring controller 306. The neasuring controller 306 inputs an

instructi C sition of a device substrate 302.and testing
substrate %&GS.SFPSU j ecf Qﬁe %? CHRUNG SUTTRRG Y F?LtflP% AR O ﬁ’é‘nﬁ?@? SHERE307 i n

order to t e T e hangdl} er 307 S per poses together a
pi xel el e%l? (r:%é&é %lﬂ@ g@%e r’i?)tEl ﬁ%\’i\?ﬁ té”éééle 'HYARE e
substrate esting electro sessed by the testi n
substrate’ %%eg %‘ gh(gﬁtséjesg}ﬁ%tt‘ésrﬂngs ’E:'irﬂ cs: ﬁzlen%%‘sldlap %FﬁfftoY‘l’éEF €306
inputs a peasurgment . start. i n§ i nformation, measuri ng
sequencerS3EECHhdP difoirsUpRe 5‘%&% 3% ‘Sg(a’ifeﬁbé‘@“ ’I@OSIEE ipg|A Atpanel

di spl a ue cer 309 sel.e ositi o |_of a j ect of-test,
and m%ut% B T ?%t:be pixel; E?B&Hg qats)cpp,t S]r?ée%‘gl#émmeé pgyf@é’qﬁencer
309 to a c0|I dr| er 310 n RF carrier 311 havi ng a signal source_and

al ter natl‘hlbr RO l ep’é\ﬁé‘? CSo s c BHORFRALIRRp 3Ny Oé?ﬁf%}“tgelbl?ﬂéh Ay tZlﬁr pitst-

vol t age t¢ rear staﬂ i |lr8wt The asurl ng sequenc 43%8 contr Is t he
RF carrie 0@1%“%8d1ym5 ¢ signal] Gaunge Maltia @'“%WIF’thC BP@&QL CHCREC

driver 31(1 e coil driver 310 uses .the input aI[er nat.i ng cptfrrent_ voltage
to suppl y? 5‘?’?“"1@95 8}“?{5?{ Y?llﬁet&e \Boeresngdn Prm‘aflﬁnéﬁna )iselydes Ay It aFRaReT ol t age
for operating the [EG ﬁugILect of -test, The exterg i nput buffer
311 buffet? 8 E"it‘cheséa‘ieﬁéf xS h‘a@lfeéﬁﬂ‘é‘f‘|Hh@f1élﬂlﬂpérﬂgl\? I5tiBgELERO Br ovi des
it to coi | rmed region 304. 15 By.providing the primary coil
for ms*éi81 eﬁ:l @&C‘\‘Mgw he alternating current voltage, the pixel of a

subj ect - of - teﬁ1 ?ssessed by the device subs&rat 302 oper.ates.
ca ternatmﬂ current v tace generated on the testing tlLCU’OL}.L Oft(.n

includes various noises. The noise caused on the testing elecerode, having
comparatively near frequency and voltage, can be removed to a certain extent by
calculating a difference in value between the alternating current voltages generated
15 on the testing electrodes. The frequency and voltage of the noise is nearer as the
testing el_gctrodes are closer in position to each other. Consequently, it is preferred
to calculéate a difference of alternating current voltage between the testing
eIectrode;s closer in. position to each other.
The selector circuit 313 is -';upplied, 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 information signals, to
a signal analyzer 314.
The signal anzﬂyzer 314 amplifies the input operation information signal and .
25 then A/D-converts it into a digital form, followed by operation processing. Note
that the A/D conversion is not necessarily required and the operation process may
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The alternating current voltage is applied to the pixel electr d@ﬁ‘!tm
pi xel . Incidentally, the operation of the device substrate of up

providing an alternating current voltage to the primary coil fornmed region
was concretely explained in the 20 enbodi nent nodes and hence omttedly
expl ai ned herein. Wien the alternating current voltage is applied to the

pi xel el egt.n , |ternating current .vpltage generates on a testing

el Ie 'ft r od e%%é) %daglﬁl ;I)é’é}?r)n p%?’ﬁ8p?ﬁaﬁ??tpﬁ%cisﬁ}si?&méf%%%fﬁg?rl EFE@QEYZF@%%R;QT?HB“% urrent
vol tage g [ on_tihe,testing el ectro ncl udes, as infqrmation,
an oper at ?'%‘ge g}tfggg Rixel; pacoringly g is p@gﬂ%‘.‘@%p tL%‘IS]Igg‘FF MG %OP‘F@hﬁﬁ%ﬂ tage
gener at ed %Btéfﬂe f ﬁsti ng.electrode 303 is provided to a signal processing
circuit 32" the sFl(éHBF&;S]P&égQE?Sﬁ'g circuit 312 48 j 0 NOV 2005 operates a

val ue of the ternati.ng.current volt ener at ed on each testing
el ect r ode. Sp?chef (?I%%YPWIQ}I? l%éf@ﬁpﬁ’fl é@niag%gteg ithe EPERIEONIILARSNISANPRRAALP ng
current | tages.on the re tive testing electrodes. The alternating
current’ vgﬁ? EU] bur@‘é%‘é?%‘ir%]iercs)ﬁ)%fhthq g@??‘ﬁ@%@%ﬁﬁiﬁ!&%@@%‘%ﬂ @P&xal stakgvef or m
depending,.on an 5 operating state of the.pixel. For this reason, the
cal cul at e ‘?h%?@?f%&oafpfag?%? apsragon dnfermation signaland Ruther SrerRines
i nformation, an ’_T%Qe‘;ati nzg, st?te of the pixel. Consequently, the signal
havi ng, a& tHf gpparmdlicy of ghg Bkl di ff er ence of al ternating current
vol t age (operati, i nformati.on sjgnal) includes, as_ information an
operating sta %C‘ggn‘iaﬂ@ ﬁr”e@ésht'em’éﬂa%éﬁ&{cmﬁ the foyeRtiaron ngtdralted o thput t ed
to a 10 sel gctor. Cifélcm t. 31}‘3. ghﬁ alterpati ngf C rrgnﬁ vol t age generated on
the testi AGNEFYRLIPBASOBI Bl Ad1 Jaéssajisacirry Tabite lichrrmifiBissdevatised on
the testi el ectrode, having- .conparatively near frequency and voltage,
can be'lr eRBVEMFARNS FOEEPELIR aBA KHRARE CURPRUVALITRg LSRR BRBVIIRSEal ue
bet ween the 1aI ternating current voltages geneqrét ed 15 on the testing
el ect r ode ¥ N COPERGSRAN BERTCORMEE B1d grairdlrment of fsalewiceasbstiate,
means to read, without contact, a voltage applied to the pixel electrode of the
device substrate, and ‘means to control a position of the device substrate.
Furthermore, it is satisfactory to specify a pixel state from an alternating current
[5 voltage ?ead, without contact, and to determine a normality/abnormality of the
pixel.

t

[Embodi;nent 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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testing electrodes are closer in position to each other. Cbnseqwg?hl , bé
is preferred to calculate a difference of alternating current ) Qéez 5
bet ween the testing el ectrodes closer in position to each other. The
selector circuit 313 is'supplied, through the nmeasuring sequencer 308, 20
with the positional information of a pixel selected by the panel display

i onal odrPESb s FHSSIEL Tl €L insr bl BSP s AE LR GRavi4 JOBRe T npu
e o R0, ARt s AR TS S e
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Spoci 1 e TAPISroe a0 ettt i iEHEOpHe ORI BhoRESSaa Topal oA mat | on
TS e BTG SR T L PR IR o 1
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vol tage, neans to supply voltage, wthout contact, to an interconnection
and ci r cdfFte Eﬁ@ﬁgSBgﬂ¥%@fﬁé3i§€0§§%§€P§W@Ptﬂﬁﬁﬁﬁé to read, without
g T R R NEE AL IO
S e 0 SRE L RS, TSR SIAS IS, e
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 alternating current voltage to
arand@gﬁcﬁam;Them&mnmgmmmnmr&MSamUdsmeRchﬂa63U
to input an alternating current voltage to the coil driver 6310.
Thc;: 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 electrode of the

same pixel.
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15 voltage read, w thout contact, and to determne a normality/ el
of the pixel. [Enbodl ment 2] This enbodi nent expl ai ns%a confi guﬁlgfwgbﬁg
test apparatus for confirmng an operating state of pixels and determ ning
a normality/abnormality thereof by the 20 use of alternating current

vol tages generated on a plurality of testing electrodes in Enbodinent 2.

Thls Tammoad morndi f5 R AAHART Qv SAHAGE AL0N OF (Re LS JRRALRL YR ©

this enbodi nent. measuremént start Astruction is |

i nfornati ng_controll er 6306.
The neasu?‘??]f‘;ﬁ@ﬁ‘%’?;%‘?ﬁa St R el bR Ml Be e 1 M S 03l 6507
with an i rauct tr f devi ce ubs 6302 as
subj ect - o‘fwﬁ}the%t% o relé{%nﬁuglgt |F16r?{e ﬁllEl:gn? 13% Ee:hrggrafivol?a ’ts"vé?ES’f-f'ée&%SBt flhéu’t‘é’u’bst rate

6315, as él@é&BH@%BQﬁ‘m&lﬁ‘d&r gsg{nf&‘?nft %EPE%% urgtg?{lé The handler |/F 6307

super poses together” a secoh COI "‘S%”L%HBW) possessed

Bﬁsigiégﬁvhﬁﬁg Q?Lfe?ﬁ%tﬁ%ﬁg ?ﬁ%‘gpga B 1 G TSRt Saci ng.
shown) PSS ERCANE Sl bhagihe SC%EEFF’@?S oSRISI R ggéﬁéi@ﬂ?ﬁe( 6303
5 Biifﬁéed%g&%ﬁee%é"%@%??%ﬁ% SHEPGTIE SaB68: Mabdes RIS Do R e
measur i net S0 SPEOEERN Slnuded 1%1%12 Geih SR EE bRt nesmoty °2e| ot
" or mat 1 e BBk e Beu i AEFEHAE, B s Rt G o LaeF Pt 63 10.
An RF gargl ef ?g’sjfmo Q@ct‘r(r)@t oftean?lludgg Vatious noises. The noise 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
noise is nearer as the testing electrodes are closer in position to each other.
15 Consquently, it is preferred to calculate a difference of alternating current voltage
between zthe testing electrodes closer in position to each other.
Inci:dentaﬂy, the alternating current voltage generated on the testing electrode
6303 diffiers in waveform depending on an operating state of the pixel. For this
reason, the calculated differerf;:e of alternating current voltage includes, as
20 information, an operating state of the pixel. Consequently, 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 each testing electrode
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15 and alternating current power source, can supply an alternati im ﬁ@rvr %m
voltage to a rear-staged circuit. The neasuring sequencer 6308 c

RF carrier 63 11 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 63 11 with an alternating
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6303 is provided to _naI ocessing circuit 2. The signal
processi ng crredid’ %ﬁ&amgf}erg?‘@sopﬁr‘c\‘fﬂrh@%fibstlﬁéméﬁ P AR OB TOrze

vol t age gener at ed on testi el ectr ode ifically, calculated is a

di f f er encé ofPGEEHF P e&?#éer H%Pﬁ‘@‘%ﬁ@%‘ﬁ’?se%mtﬁé& tb?“%’e?%@ﬁd‘f Hrifgst i ng

el ectrodesl. The . a(lyt;g\lli "gj'\}é current, glta% enerat ed n the testing

el ectrode %??’é?lﬂ{l*nc GRSy T BPAsTPLdeT 2 HRUSHRSito TRk esd" at‘:ﬁ@tu’ttégctl ng

el ect r]gf ébhaw Bjn{é)ar atively near frequency and voltage, can be renoved
t

to ac ﬁo(??f €%t cul ating a di fference bet ween the alternating

current vol talgh ener at, e{;I on the testi %l ectrodes. The frequeniy and
vol t age of the ¢ operation miormation sxona ter the operatlon pracess, 1s mnputted 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 foregoing operation is
15 repeateg—i plurality of times to input a plurality of operation information signals
operatidn processed to the measuring controller 6306. The measuring controller
6306 sp(,c1f1es a state of each pixel and determines a normality/abnormality of the
pixel from the position and ratio in area of a pixel electrode aupcrposcd with each
testing electrode during momtormg 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. 14. The test apparatus of the invention satisfactorily
has means to generate an alternating current voltage, means 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 electrode of the
device substrate, and means to control a position of the device substrate.
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noi se is nearer as the testing electrodes are closer in positi 2}2”%@@?%5
other. 15 Consequently, it is preferred to calculate a differer
alternating 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 dependi ng on

an oper at iFugtlsdraioge, ot i§ haishiotely- to%@cffyhh%mé’{%ﬁasc@ Trorh & ﬁ?érﬁH#u% €rrent

difference of alternating current voltage includes, as of mation, an

oper at i ng velaperak, Wikiopk ¥6htac CARTFIHBAL ﬂoydetéﬁﬁm@agrﬂﬁ’ln /'taﬂﬂo 1@%19% of

information, a calculated difference of alternati ng curre VO

(operati nghelpmecb,r mation signal) incl udes as information, an operating
state of the pixel. The operation i nf or mat i on 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
sel ect ed W¥nithelimaenes) di spl ay sequencer 6309, position of a pixel

el ect rode bei ng superposed with each testl ng el ectrode 52 1 0 NOV 2005 6303

and ratj o of qrh@r(.ﬁﬁ)(ﬂﬁméﬂp‘éfiﬁﬁﬂsté%t @ﬂtgt%ﬁﬁt%n %ff ohaﬁﬁ&fa ARtS an

operation information signal correspon |ng e Selec ed o] *armng a

pluralitycieficion ) er
SRS R VI R ShA L ) ?*&”‘341“ i

signal and dhe Wb Moo LS Fid gmayAﬂB%taéoﬁf?Jdﬁm? i a1

operation processin I nci dent cSnversioAYs *Hot ™
required, eﬁﬂ:q,(ﬁlﬁ@npp ratl on process may he by anal og. The operatl on
process is carried o in order to analyze an operating state of the pixel

bei ng super poggd Y‘Btﬂlotwt}e t@l?%t%if‘ghg%rg?ﬁ rgdg dued) groq%gﬁh‘t’o&% r{gt YoHbent of

Atcordingly, it is possible ner 't 0~ proper sel ec

10 t hejcoperdd@ieRy, OFRS §1ﬂn1h12r89? &uﬂ B PLALL %Ffﬁ, g?ﬁj‘élr* aggﬁgqhty ne

operation process, is inputt e nmeasuring con
differential amplifiers 350 1 to 350_ﬁy—1 corresponding to testing electrodes 303 (E1
to Ey) in the number of v.
The alternating current voltages generated on the testing electrodes are
respectively inputted to non-inverted inputs (+) of the differential amplifiers. To
15 an inver}ed input (-) of each differential amplifier is applied an alternating current
generatezd on the testing electrode different from the testing electrode corresponding
to the n(;n’inverted input (+).
In this embodiment, the voltage of an alternating current generated on the
testing electrode Ei (i = any one of I toy - 1) is provided to the non-inverted input
20 (+) of the differential amplifier 350 i. The voltage of an alternating current
generated on the testing electrode Ei+1 (i = anyone of 1 toy - 1) is provided to a
second terminal of 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 each testing electrode can be confirmed from the operation information signal
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Then, the handler 1/F 6307 changes the position of the second test,l
substrate 6315 relative to the device substrate 6302. The foreépﬁw 2005
operation is 15 repeated plurality of tines to input a plurality of
operation information signals operation-processed to the neasuring
controller 6306. The neasuring controller 6306 specifies a state of each
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Furthermgre, it _is satisfactory to .specify a pixel state ,froman .
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erbodi o g H 8P et AR Yl B (B BPAETE gAY bR GUBEETHE
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cont | 0ur 30, SO, LU ST TR L A5, SOV 8 Chrcul bl o

] R IR A bADR OAY WSt RIS o
the dummy testing electrode.

The operating state of a pixel superposed with the testing electrode E1 is
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 G = 2 toy - 1) is included, as information, in an operation
informati‘on signal outputted from the differential amplifiers 350 j-1 and 350 j.
The ope;ating state of a pixel superposed with the testing electrode Ey is included,
as informiation, in an operation iglformation signal outputted from the differential
amplifier 350 y-1. ‘

20 Incidentally, itis possible for a designer to properly set a criterion as to whether
a pixel is considered not normally operating depending upon what degree the
operatiﬁg state of the pixel differs from 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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to Ey) in the nunber of y. The alternating current voltages genimahﬁ 2@95
the testing electrodes are respectively inputted to non-invert. PYpu

(+) of the differential anplifiers. To 15 an inverted input (-) of each
differential anplifier is applied an alternating current generated on the
testing electrode different fromthe testing el ectrode corresponding to
the non-i et ed input (+). In this enbodinent, the voltage of an
alternating current generated on the testing electrode Ei (i = any one of
l1toy - 1) is provided to the non-inverted input 20 (+) of the
differential anplifier 350_i. The voltage of an alternating current

gener at ed ol toglemtnecs ing electrode Ei+ 1 (i = any one of 1 toy - 1) is
provi ded {OQ dnt terminal of the differential anplifier 350 i+ 1. Each

differenti al lifher.inputs an operatiqn informatiop si.gngl, as an
output . to t ALN sRPOdimeRe KRS b e filed ranheylion, OF ser iy SEsIE of a

i xel superposed.,with 25 each testi | ectrode can, be,confirmed fromthe
P ey bt | onCEERE PHREITET aerins she T T8 By 06 eh G Sl ShP R et
differentigl, anplifier. ecifically, ;an operating state of ,a pixel . can be
Cont 1 SacofhirttR deatus SRaRDAR S il waP Pag b pondtdetip i RLShE of on
i nformation,si,gnal . However, the pixel superposed with the testing

el ect rodeewoéﬂﬂen%e confirmed in its operating state from an operation

information signal, oytputted 5 fraomthe differential anplifier 350,y-1.

Veanani | e, a Blmip boPPng Ordet rHagata bOPHpHREINEE HisoHigLT e

o ternatl hg cuent yohine genercteq o uhe Lot iga, o actipug Oy o an

2 ol Lage ol the fumh tesiing oLl el o LB SsCons fer el e

D1 ol Bancbat U UL R Shd QMR bt HEreEdggaar thdictor T
coils 361 1 to 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 testing electrodes are

respecti\;ely inputted to first tem}_inais of the primary induction coils. To a second
terminal of each primary indu'cti‘é)’n coil is applied an alternating current generated
on the testing electrode different from the testing electrode 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 _i. The voltage of an alternating current generated on
the testing electrode Ei+1 (i = any one of 1 to y - 1) is provided to a second

25 terminal of the primary induction coil 360 _i+1.
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The operating state of a pixel superposed with the testing el ecﬁr,p%@ El d%
i ncluded, as information, in an operation information signal outpt é’dZB m
the differential anplifier 3501. The operating state of a pixel superposed
with the 15 testing electrode Ef (j =2 toy - 1) is included, as
information, in an operation information signal outputted fromthe

differenti al lifiers 350.]-1. 350-j,.~ The opgeratin tate. of a pixél
super-posed V\/i?ﬁgtpﬁ'énqlgé?glﬁ 1‘%} ‘é(@iis?%@e?@ ﬁ@iﬁi%@ﬁ@? f’e‘é‘gml?  SRdRaticoBh, i n
an operation infgrmation signal outputted fromthe differential anplifier
350 y- 1 9o 41 defit 36 T 19 zeqpostvely SuppOstiegetiar 16 proENg et
criterion 0 t he a pixel is.considered not . normally qperating
dependi ng3 @%@#t%ﬁgf—yd’egF‘@eretgﬂ%c“v&b'eﬁoé‘tnﬁa@eé‘t’%ﬁrbt flirshanhpscenddrermurds f r om
t he nor nal erating state of the normal, pixel. Note that the signal
processi nﬁfﬁfersc?ﬁ??d%éi B “‘ffé‘?éblcqng 3té]re,li t¥orl-is not 25 limted to the

configuration_sho in Fig. 15. Thi s enbodi nent. can be i npl enented in free
conbi ngti on Wi V\é\TFB%‘Eﬁ ﬂ?’é’%fat%g OTGP‘RI%W%’%I“F‘ SH the sqcpndari IHSHHHAQCCFII}# s

enbodi nenj, . expl ai a detailed copfiguration of a signal processin
circuit 0536 f-h]gtq %@f_ya-pgai@t‘a% ap s PRe1atign @gzmmwe sigrad volages ghgu:
processing,circujt f the test apparatus shown in _Fi 14 als y have

a confi=a ql‘%ﬁ%%ﬁ%ﬁtgﬁt Y SOnSABIY? et (rqingl VLB iBuie ol 6)iif Brirade Byr am of -
a signal cessing circuit this _enbodinent. ) The_signal processing
circuit 3@;?@1‘16%9 rfeFfPl;:P.alSl secordspy ’él’inrfglﬂi? 3@5_11 detthgyellect r odes
303 (El to Ey), in the nunber of y, a plurality 10 of prinmary induction
coi|'s 3601 t o/'BeORFralRE 3%’“6I"l‘j@d?lﬁ%lyw@?f%?é%ﬁﬂé‘r?ﬂqbn@éﬁﬂg@ ctrode can be
10 confirmed from the operatidn 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 sfate from an operation information
signal generated on the first terminal of the secondary induction coil 361 v - 1.
Meanwhile, a dummy testing electrode may be prepared to provide an
15 alternating current voltage generated on the testing electrode Ey to a ﬁrét terminal
of a separately provided primary induction coil and a voltage of the dummy testing
electrodéi to the second terminal of the primary induction coil. An operating state
.of same (;an be confirmed from an operation information 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 purpose 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 electrode El is
included, as information, in an operation information signal generated on the first
25 terminal of the secondal_*y 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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coils 3611 to 361y - | and a plurality of capacitances 3621 to, 36%6—1 E?e
primary and secondary induction coils of this enbodi nent (referﬁed V=200
collectively to as induction coils) nay each be or not be provided, at a
center, with a magnetic nmenber. Meanwhile, the interconnections possessed
by the induction 15 coils may be or not be on the sane pl ane. The

| t ti t t ed ti d
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of the VHPHBU i‘%ﬂpﬁr&t‘ioné@ rf“at*ﬂ?él #aherabid i 3¢ trfétf‘PHljl current
gener ed the testi el ect.rgde Ei,+ | (i - any one of 1 toy - 1) is
pr ovi Sr’ted (lféﬁ‘ab‘écé’é’&qw 1%%‘8?@”5’% of “thhe pri mary i nducti on coiI 360 i+ 1.
56 1 3 NOV 2Q05 Thebf) mary jnduction coils 360 to 360¥ dlrthe
secondary |n LERBHP Flaé%é@’fir FQPHPET! Set%C‘a‘Feél‘F’e%bp'éb‘ﬁ’ﬁ Q}%’? RIBEr Posed

t oget her. ]ﬁF@famta 362 1 10 g 1 arg resp ctlvel formed

bet ween CRESIIEFENORPT éSHHe’iaé% RrRdigE upRR KK h%!%i‘w %HB%‘H‘“&H‘CS&M | s

361_1 to 6% é F %151 %gnerated o&gheflrst termnals of the
secondar y'it il hff‘%% Tog ¢ 3l PPSEIRE statg iyt eé’l"fdappl i ed, as operation
i nformation nal tages, to the selector circuit 313. A _.constant

vol t age (groa\ﬂg“v@'}att S.l%ﬂaﬂcl%ocefe}lg.er%%w é‘édisﬁ inghe ipHEnERR gh ot

term nal Lihe secondary induction_coils 3611 to 3612 - 1. An operating
st at elcbf 11;5‘? & the een t&%%ow ‘?W‘e;%ﬁl& é8ting el ectrode can be 10

confirnmed frolnfthe 8erat| on i nformation signal generated %n first
term nal of 1 hisembodimentcanbeimplemented in free combination with mbo iment

lor?2.

[Embodiment 5]

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

Fig. 17 shows a form of ’co;mection 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
fornfed region 117 is provided with a plurality of secondary coils 207.

Each primary coil 206 is inputted with a testing alternating current signal from

25 the signal source 201. Specificelly, a testing alternating current signal voltage is

applied from the signal source 201 to between two terminals possessed by the
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t he secondary induction coil. However, the pixel superposed with the
testing electrode Ey can be confirmed inits operating state frjo‘[m\mv 2008
operation information signal generated on the first term nal of

secondary induction coil 361y - 1. Meanwhile, a dummy testing el ectrode
may be prepared to provide an 15 alternati ng current voI tage gener at ed on

the testi flrst term na r ovi
primry in bﬁé(;onf' cor’ |@¥1ﬁaan2\/t5:r?%ltbrg %rretrﬁélggaﬁ)ﬁipggg ¥ ¥ 64 to the
second t nar. |nduct| n rat| n

dan be con .?a??e%ﬁ?ma S SRS o SRrER s EToRE Seraraiebof iBne
first ter a atel de seconda uctl .0

Furt her mc{rgrpe%g 1%11% % B r&%(ln Z%Oﬂl%? pLeUpg C E%BBYO R 3@/&5&“&%' t he
pur pose of t St vi ded in the pixel region so that the dumy

pi xel can " BE UBéE%%%recdrc\ﬁ%t he dummy testing el ectrode. The oper ating
state a pi su ed with t t est el.ectrade I uded, as
Thformati on T uAVERERARRS Ckisre 1R efgrane 3&%?%5&0%% BlopFst 25
termnal of the secendary induction coil 3611. The operati n f,ﬁ of a

pi xel  SugbPRBSEITLOL ‘Pfélqt@swﬂaoépefe%a@ gltqgt o Suprgyt- Hig- 14 Bl uded,
as information, %i Igl&/ 5 in. an‘gfﬁ%on i nf or mati on S|l%nal ener at ed
on the flrreéltsmtn&f%g I M QARG @ PAHGR tOGAN RS 123 et “ima a¢f i rst
term nal of secondary .i ction coil, 361j The 0 eratln of a
bi xel " suptiydeea Shapr crit aSF by f@reef&nalaa@m'e@, of ab faRttedemegs.  The

i nformati on eratlonlnforrratl nS| L Frated ogthef rst

t er ni nal W%V‘(fl@mclﬁgag%(ggﬁbﬁr?/f@m@fs% 859 t@é 133 IGUrafipnsEOyRdeitif-e for a
desi gner set criterion as to whether a_pixel is considered
hot . noY e f}%aﬁwé&l rﬁ&“ﬁ%‘g\éﬁbﬁhhé’oﬁﬁéﬁo%éﬁifa‘éﬁr%‘@a‘t%‘éef@[é@ﬂ&tlifﬁ@téltl&fi of
the pixel ,differs fromthe normal operating state of the pixel. Note

t hat ~t he @Pgﬁﬂ%ﬂm}ﬁlb(%é@‘é P SN LRS- be used in the invention is not

The waveform shaper circuit 116a used in the invention generates and
ourputs, 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 i§1lliteni to the above signals. The signal to be generated by the waveform
shaper ci%cuit 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.

This embodiment can be implemented in free combination with Embodiments

1 t04.

[Embodiment 6]
25 This embodiment explains a detailed configuration of the rectifier circuit 1 16b
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10 limted to the configuration shown in Fig. 16. This enbodi nent can be

i npl enented in free conbination with Enbodiment 1 or 2. ' [Enbddinéht 2895 15
Thi s enbodi ment explains a detailed configuration of the waveform shaper
circuit in Enbodinment Mbde 1, with using Fig. 17. Note that the waveform
shaper circuit of, Enbodinment Mode 2 al so may have a configurati on shown

in this QHbE’L%ingﬂﬁer%thlgicgig Zt,?wﬁﬂomn FFé) 8.0 &&Q%Q‘Etthggiggiﬁitﬁrg&%ﬁp o?he

signal source 201, primary coi[®'formed Treglion secondary
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shown in Fig. rimry ornmne rovi with a
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ernating current voltage, or electromotive
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

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

Thé; rectifier circuit 116b shown in Fig. 18 has diodes 601, a capacitor 602 and
a resistat;ce 603. The diode 601 is to rectify an input alternating current voltage
and converts it into a direct curr‘;ent 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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10 17. Meanwhile, simlarly to the power source circuit, a wave-detectin
circuit using diodes may be used to shape waveforns. The mavef%ﬁhﬂ@ﬁaﬁ%%
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 electronotive force. 15 The wavef orm shaper

The. above oy aer - i eo R Ent Sydlchor o PcBeBh i E Ak ety =7 1

of the pikore FRRRPENERRE  Sriins e JA FSROEF FElH MEa" <
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St Sk 0 8RS0 L EIURTED, Y05, il olgo 1
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region 101 is provided with a plurality of primary coils 206. The secondary
coi | forﬁ%ﬁ“P@%YBﬁ“Tﬁ?g@§mBP '‘ded with a plurality of secondary coils 207.
Gach primary okl 208,45 JRLLe0 W Als kestl pn aliec bt g curent o ane
i gnaiO ! o four primary coils therebj 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 dﬁ;fferent in phase outputted from the four diodes 601, the invention is not
limited t(:? 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 ciircuit is smoothened to §uch an extent that is usable as a power voltage.
Figs. 20A-20C show a char{ge 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 the 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 generated in the rectifier

circuit nears a direct current and is easier to use as a power voltage.
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10 inputted to the primary coil 206, an alternating current vol ﬁgfi@ Oé@
el ectronotive force, is generated on the correspondi ng second_algt/_ ¥ 7.
The alternating current voltage is applied to the rectifier circuit 116b.
Note that the rectifier circuit in the invention neans a circuit to
generate a direct current power voltage froma supplied alternating

current voltaBg, 20Meskbweat chabzeCil iRl oPQWRIwMOLAIRER H%H%da%qﬂdu?gh,e kept
nent or

at a constant height to be provided to a circuit,, Ccircult e

pi xel . Theydegledrd didiarputder &H{atgeééﬁf?:réﬂqh hiabe. Hir 9an b8 sdtas 1k 9@??@]: ig%mali@r o

capaci tor 602 and a resistance 603. The diode 601 is to re an I nput

al ternati AgcGphRAtoMAk LAfe chanst SOPARI Bl iolye 5RbOndn Eid Ofa Current vol tage.
20 Fig. 19A shows a change in time of an alternating clrrent voltage prior

to  rectificapionacn hhes di adm B0 iflDof 9BFLOVS) 2, NARMEC] ByligTR o1 the

voltage after rectification. As can rom the conpari son

the graphg,Rith& g8t BHuldndohdFs cﬂiﬁgre\ﬁ?li}ﬂﬁ'&g?f tl?rca{le&t Ldd egiattgrg_ﬁlzc gero or

a value having one polarity at"an interv a half perio alled a

pul se vol fage.; %?ali@?eaéo i r}égltf)%% $ihe ahp(ﬁ%'f O\A;e?%oilt%mgisﬁ{){\{ﬁ%lntFiiu.n use
as a power voltage. nsequent |y, usualTly € pul'se 1's snoot hened and
convertedyhpto a direct current 60 1 0 NOV 2005 vol tage by being stored on

a capacitor. However, in order to forma capacitor with a |large capacity

suf ficient fof, ?ﬂ?ﬂﬁﬁ%@hqgc&ﬂ]ge Féoéln?&al? ¥h«-{' P(?W?tlsxgol%re?‘ {eﬁiugécfl b %Plﬁ in
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(adds) toget se Yvoltages ren ase Ehoot heni ng

the voht ag,. The ahane),, GORRL BNEAL 0P A0 SULL ChRRLLY. SERRERen Lhe, pul se

even e e capacl I'n“capacl tance. er re, pul se

can be suffiGient %S TROUAEHRS WllPUl caBRS 'L Il KoBIQWLAT NI, CAPRG toT
capacitance of the capacitor 602 increases, the power voltage outputted from the
rectifier ¢ircuit is easier to be smoothened.

The power voltage generated in the rectifier circuit 116b is outputted through

15 the term:'inals 610 and 611. Specifically, a voltage approximate to the ground is

outputtcéd through the terminal 610 while a power voltage having a positive polarity

is Outpul%ted 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 6 10 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 having 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 each terminal
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In Fig. 18, alternating current signals different in phase are re]sgqgé{,vﬂg
input 10 to four primary coils thereby outputting four pulse voltat;jel 0
different in phase from four diodes 601. The four pul se voltages are added
together to forma direct current power voltage having a hei ght naintained
nearly constant that is to be outputted to the rear-staged circuit.

Al t hough dainthe dBudred eHeigh PRI uMMd @ggmbmit@@@bﬁ&m Erﬁirﬂﬁ F‘%E eﬁsfﬁg{)‘ffgﬂilﬁgu' >¢

15 signals different in phase outputted fromthe fo

i nvent i onsidi$al NGluriHek b dhé QeloBl Bf ﬁg@% %%g%e‘ %1?1‘ %{H@hdﬂéﬂ%rclﬁ%gﬁgaﬁ%

division is not limted to this. ase divi'sion®I's not
limtativierRiNicdadetddat the output fromthe rectifier circuit is
snoot hened to such an extent that is usable as a power voltage. Figs.

20A- 20C show Bh&han gkl dlrctdn”ﬁ?e;a; gﬁgpég)wenwab} g%gglghgéﬁg% oA ﬁ&k@i&}ﬁg 20

together a plurality of recti nal s. WS an exanp t hat

one poyerr-MkiAg&iit &cgﬁ{lﬁmt:epe.bm@iigtﬁ&rE&Q&ﬁ!&géd {no le iﬂ%ﬁﬁol\’ma&é&es
h 1T 0 e Thventio

different in phase. Because the rect er circui

gener at es; gl bRY &@n@ﬁaet?lgt ﬁl 4rald élyrl'gltl %BKV%?S%@BE%&’%%II{ art kﬂ?pﬁ/tm tage

has ripple as a conponent® ot an a diréect ‘curre e corresponds

to a diffgrensenb &0k hi ghest voltage and 25 the | owest vol tage. As
the ripple e?s s?r‘ﬁ?fdgrg p%lﬁlgﬁ\'/ol tage generated in the rectifier circuit

nears a diregt,Cufne [ i . I 81 1 0 NOV
2005 Fig. 208 Showka Broserr o pris Pl E Uit A i T e AMrlySadai ng

toget her g &Bf&)l' g‘rrﬁé fatehbages: dﬂggiﬁlgﬂ'{e %e'atiﬁﬁg%gt:uilttsh%%\?l\ei%elzi%e??At 0gt

ripple is shm as cotr?pare i me C € of r' v6l fage”shown in

Fi g 29A ydilge dﬁﬁ&e% RS/ aRe gél}l"i‘{&? clrPuil bEF hgl%fr% t&%"‘ﬁéﬁié’s@gtz%%%l RBL 3 jged by

addi ng 5 together siXxteen se voltages erent i n phase.” Tt ‘¢an be

seen t hatg kil 6. ngbfeyﬁ_?lg%ravg B%tiﬁ%li Reuf MBRRSY HP 24 e g JE‘E}&&Q&Q%A}O]‘

power voltage shown In
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 connectei'd to one terminal of a secondary coil. By providing a plurality of voltage
doubler flull'wave rectifier circuits 901 to add together the outputs thereof, it is
possible to obtain a direct current voltage twice as compared to that of a half-wave
rectifier c:ircuit shown in Fig. 18.
The rectifier circuit shown in Fig. 21B is a bridge rectifier circuit 911 having
20 fourdiodes 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 1to5.
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In this manner, it can be seen that the power voltage is reduced.ip.r \Epl e
into a direct current by adding together a multiplicity of pul sésshitiliz005
different in 10 phase. Accordingly, as the nunber of phase division

i ncreases, the power voltage outputted fromthe rectifier circuit is easier
to be snoot hened. Al so, as the capacitance of the capacitor 602 increases,
the power[BrgbddlgRneqiputted fromthe rectifier circuit is easier to be
snoot hened. The power voltage generated in the rectifier circuit 116h is

out putted t hrpyghmiRlikidae LepRIRALS zﬁéﬁh%aaﬁv@ Llnaonedl fdwd! $oliacd Weht age
approxi mate to the ground is outputted through the termnal 610 while a

povier vol dragier AU, &y ingd: PRk il the dchePHIDHtIRG b QUgR. the ter i nal

611. By connecting the diode reverse at the anode and cathode, the out put

power vol tag eFig.aZ‘Z QbW P A OLED ] ﬁ!rQHE og@&él lg,&{zlf'&ﬁ&ﬁﬂut o the

termnals 610 and 611 is connected reverse at the and n 0 cathdde to

the di 9dejfQd.. aaBReghe®id szgl&%@m aéln?%lé Jo?agﬁ% 61 Buir ASCPECH NG Mrind

vol tage approximate to the gr I's outputted through the Termnal "612

while a Wtov%ﬁlgﬂ%n%‘ééggy AsSOREIYIE/IRO) BERLLY. ir%eqytpptg;ﬁfélgmamgh the

terminal 613. Incidenhtally; various Circurts or circuit elenments are forned

on the deyimgs 3h &l i i ; iR J - ghrcuit
or ci rcu;-:i%ﬁ ng’ezrgﬁt%s%Flf?glrlgm%‘nfﬁué?@g’%%g%%ﬁl [ ﬁﬁﬁggﬂr‘f C’? eurl |C?£E%EH

applicati Qplf,gﬂl jrcuit or circuit element. In the rectifier circuit
shown inlﬁl%. F ,ezﬁe voltage to be inputted to each termnal 62 1 ONOYV

2005 can be agjlgiﬁ)?éi“srwoﬂem f%h@cﬂmti B?ﬁé@ﬁﬂ%ﬂ%mgsiﬁi PI%\E:%l}itpRH’[

alternating current ‘stgnal urt her nor e, 0 age can

be chagg es@gﬁ%ﬁrﬁn%{@' 29 4 P@ﬁl&tﬁé}%@@iﬁ:ﬁ gﬂgsg ﬁ?ﬁg\gﬁ%&? %urrgﬁ{lﬁi[t{d; & (lfd GGt used

in the inv I'on i S not rec er circuit shown

1500 3 S LR oo N BT B e o
shows representatively only a pixel having one signal line 707, one scanning line 709
and one power line 708 6f 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.
Tht; switching TFT 703 has a gate electrode connected to the scanning line
709. Tlé}e switching TFT 703 has source and drain regions one of which is
connecte_éfo the signal line ?07 while the other is to the gate electrode of the drive
TET 704. o
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 and the 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 lacch 711 and the second latch

712 are each given with power supply. Meanwhile, the shift register 710 is given

64




alternating current signal. Figs. 21A-21B show circuit diagrans of, .
rectifier circuits having configurations of other than that shélvm NG Iﬂa@ﬁ'
18. The rectifier circuit shown in Fig. 21Ais a 10 voltage doubl er

full -wave rectifier circuit 901 having two di odes 902 and 903. Also, the
vol tage doubler full-wave rectifier circuit shown in Fig. 21A has

capaci t or &9 ; , j t4 - - [ il ot
T ted 1 R T P L A TRE SRl Bl e ¢ e

anode of ¢ihe,idi que ng@la?&PT PPlshyiden M”@Fa.ttﬂg giréfgflgﬂr?ﬁ%ttti@?m&%eﬁnﬁlﬁﬁcOndar y

coil. By.providing a plurality “of voltage -wave rectifier

circuits g@éhglﬁd%qgﬁ&pggﬁger the outputs thereof, it is possible to obtain
a direct current voltage tw ce as conpared to that of a half-wave

e . . LW ol ol a M ChiFig. 218
L aos§ 46 RERAR IO IR TSRSl B L BN 23
915. T ' 13, . - hri : [Jig th

or L dge s et e 730 M Gmtisighitis BBl (R AREH OB BN R ¢

posi tion ﬁ%@mﬁraﬂmﬁ’%ﬁaitﬁgﬁéﬁi@ f,Jiymted to that shown in Fig.

21B. Thi s enbodi nent can be i enented in free conbination with

Enbodi ent & 283l 4834 ANR00S oL FrRal gPl 0 eI SrRTRAB RN 2l ai ns

the testing drive si'gnal s an age w great er

exenpl i f y|ng. &, GRs Tﬂ{g_lé%y %g ﬁnepﬁﬁfbﬁ @tt#g iﬁgﬁtlétecﬁi 7t1f1i. %eﬁéﬁr?ﬁn&%&tﬁgq Lﬁﬁ[\?s hows a

configuration of an _ eneral Ti gl ; i ce.
Dt (18R 0B AR, Sl SR A LB B it o o
The QD pARGL S A Mience great in load capacitance (parasitic capacitance). The buffer

is effective 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 latch 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.

Re;f_.‘erred to as a line period is a time required to write a video signal to all the
staged laﬁ"tches of the first latch 711. Actually, the line period, in some cases,
includes fythe line period added with a horizontal return period.

After terminating one line ﬁeriod, alatch signal is inputted to the second latch

20 712. At this instance, the video signal written and held on the first latcch 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
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in Fig. 22 has a signal line drive circuit 700, a scanning line_dtiyv .
circuit 701 and a pixel region 702. The pixel region 702 is faﬂﬁé@dxtﬂ%ﬁa
plurality of signal lines, a plurality of 10 scanning lines and a
plurality of power tines. The region surrounded by the signal I|ine, the
scanning line and the power line corresponds to a pixel. Note that Fig. 22
shows repledeiiatd inpliytedrintoahpsxedce BRviahnene si gnal |ine 707, one
scanning line 709 and.one power line 708 of anong the pixels in plurality.

Each pi xel ha®rattewrhehhagd, thETcati3natina dsivk tibuie7e®as a shifdfdoweer TR 704, a
storage capacitor 705 and an 15 OLED pixel electrode 706. The sw tching

TFT 703 hasd a bgdfee 721 edthreadeft cegistec T2U ahd thoBufeaTll ag divdewithOPpodhe
switching TFT 703 has source and drain regi ons one of which is connected

to the signaly.! MrandBileytid shife hegiabh®l 1 isyiven With 0db& abedt(Crde fadde
drive TFT 704. 20 The driving TFT 704 has source and drain regions one of

whi ch bs aannadiedgniloG-88) foveie schigingdthoMiideecitdige. ot her is to a pi xel
el ectrode 706. The gate el ectrode of the drive TFT 704 and the power Iline

708 form a stThageveapae 0¥ is BpledNRi® art Mladrnbhge ShRtaPeckaRaci tor 705 may
not necessarily be fornmed. The signal line drive'circuit 700 has a shift

register 710, Vahdd § slockaighl ($ICERY and 3radt SISO AIALLRPY L3npdited shilfd
register 710, the first latch 711 and the second latch 712 are each given

wi t h poweghifi#p@hoér 7Meamehick Signhlfer ddtefrhiiRYHRL @hink  séuGhy BRe 84N 2005
with a clock signal (S-CLK) and start pul sé signal  (S-SP) for the signal

line drivg geibfaged hnd Iicfdd ®techk BLfBr 721 THe ¥Rl ThRictc@lGhhsbaal to
determ ne the timng‘of |atch and a video signal.” When a cl ock signal
I

(S-CLi) apzh ﬁtlﬂlﬂer%ﬁ?ﬁ&j S0RInuPredRh dhe stARhbGdel@Ot he 5 shift register
710, a sanpling signal is generated to determ e the timng of sanpling
The selection of the scanning line 709 turns on the switching TFT 703
connected at its gate electrode to the selected scanniﬁg 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.
15 The drivirig TFT 704 is controlled in its switching on the basis of the
informat%on 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 providéd to the pixel electrode. | When the driving TFT 704 is off, the alternating
current voltage on the power Imé; is not provided to the pixel electrode.
20 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 applied
to the pixel electrode 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
25 on the Basis of the alternating current voltage generated on the testing electrode
730.
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video signals and inputted to the first latch 711. The sanpli ngkéeﬁnal from
the shift register 710, after buffer-anplified by a buffer or @VkZﬂUE
may be inputted to the first latch 711. The interconnection onto which a
sanpling signal is inputted is connected with many circuits or circuit 10
el ements and hence great in |oad capacitance (parasitic capacitance). The

buffer is effaaheMBofQbvd SHERL fﬁgltgg@t?égg%sbﬂqhe BhUQI:lrcfﬁ%E[lt @’ﬁér@ {sr{ all in

the timng signal caused due to gre capacl tance rst latch

711 has. adpker 8hidhy Sl tAOSRIAk: REANETS HICHIAL Bl BUENIIL woaggLes an

i nput video signal in syn roni §m an inp

stores 'tAc'aolédlﬁoI%e%J?sngSssﬂ; le | @t HQtetrl?llﬁéa(éhnéfrﬂﬂ?ﬁv/at%% LH Fﬁgh P tﬁ? dan Jd ne

period is a tine"requiréd to wite a vidéo si
| at ches of; the flrst | atch 711. Actually, the line perlod in sorre case_s,
i ncl udes the I|ne period added with a horizontal return period. After

ber P53 W9, Phecd ARe BEHABLED c8lE AL 9Nk, 27, SR SlshAlapepcepd | ateh

20 712. At this |n ance 0 S|gna ten an irst

latch 711148, $pA%] ?1[1 e §19?§Irtﬁ‘e§ﬁ Qidy a?tt%éﬁmfirﬁvc ﬁla%ﬂ]g :t{)gt it C’;}%gatnd hel d

on all the stage ches cond 711

having sepf,.t IE'}f?a Vﬂh@%@stﬁ{me D&eS r?o(\t(?ﬁ%t&?hp{h OViL B‘Qw&ﬁﬁf I/gnt i ﬁlgtl,y 25

witten by a eo si'g Stl(]atlng upon a sa
11 Tesiaiel Zih U VSRS 416 B Sl GBS aR o an
= 5mal | e AR U5 U, ST A U LB
;?\2/6?1?“ ?%c\ﬁ%'ﬁéﬁ(@b%{ge&l(ﬁp&\ﬁ t?&?(%?‘%u){d h'vg%?mﬁﬂna cgbuentgkblaymr 4R &lor 8¢ s
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.
In the case of testing part of the pixels possessed by the OLED panel instead
15 of testing the all thereof, it is satisfactory to input only such a drive signal as to drive
only the,_’part of the pixels. There is no need to always input all of the foregoing
drive sig{jlals.
No{.:e that, where a power vc?ltage is generated by adding together pulse signals
different in phase, the number oé 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 to6.

25 [Embodiment 8]
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5 start pulse signal (G SP) for the scanning line drive circuit. Q&%ﬁ%
line 708 is applied wwth an alternating current voltage. Wen a clo‘c

signal (G CLK) and start pulse signal (GSP) is inputted to the shift
register 721, a select signal for determining the timng of scanning |ine
selection is generated and, inputted to the buffer 722. The sel ect signal

inputted to thaisbedmbedimeat @@Rains divtheinaapditkiratt andficppudt @A fdeh tbhe
scanning |ine 709. The selection of the scanning line 709 turns on the

swi t chi ngpllEdli7ad dispbnynadtediedly ihesusgaif a 18lgeGidddabigatthe sel ected scanning
line 709. The video signal inputted to the signal line is inputted to the

gate el ectrodBigoflX bRowsiavitog iEL 604 ldrbeeueld dubeus beRirLutFh A3 turned
on. 15 The dri vi ng TFT 704 is controlled in its Swtchi ng on the basis of

the i nf or embbdimdnorl001 pospeebrRGid 1002 ivd deanfidnal ddnpetdged 4@ fidos gate
el ectrode. \Wen the driving TET 704 is on, an alternati ng current vol t age

on t hespoiser siphaleliné arieaviciad ARot HR: Rigke sleh@Stt 0084 V&M hgidrind ng TFT
704 is off, the alternating current vol tage on the power line is not

provi ded &1&Lﬁlf£0ﬂbi‘:@h1t%l@iﬁ&ﬁ@% b2QsdNohB & FROR mc&hecﬁlttrff@: Sledn@e 1 nE
drive circuit 700, scanning line drive circuit 701 and pixel region 702

operate, mnFlLTt@th&U ek, GI beitiraViey bﬁﬁ@:o‘n@laﬁyp&hlse%av[ﬁnﬁ‘hﬁlz@d(Pcllrcﬁ{t?Ct rode
whereby an alternating current voltage including the operation information

of the pixekifigesré@tsexOlisibecdREcutGingl $aid.ode 730. Pixel operation
information is confirned and pixel normality/abnormality is determ ned 25

on the basis H{Fiohe}abﬁ %ﬁ&@ﬁdﬂgsﬁibrsfrﬁ&t alﬁﬁbtcﬁg%xg%ﬁ%%tﬁddﬁruétt&{ hﬁét' ng
el ectrode 730. 66 O V: 2005 Furt heriore, even where a faul

gener apesnigi dﬂﬂaﬁmbé@ra@ésra&@ bRl frbRESSe LishsRQre. dﬁ{c‘ﬁnfént'll'['y a%(ﬁ'nﬁ?lm the
vol tage applied to the pixel .electrode varies in value. <Accordingly, it is
possi bl e &@ab8&l i sBewa (ROERRhpIE ¥ ERRCAIR! il aPfulk 8 AT  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 is provided on the
15 side of a substrate not to be used for display after cutting.
- Explanation is made, as to how to cut the large-sized substrate, on an
embodin%_ent different from Fig. 23. In Fig. 24, 1101 is a pixel region, 1102 is a
scanning'2 line drive circuit, and 1103 is a signal line drive circuit. The region shown
at 1104 is formed with the circ,_ilits or circuit elements to bé 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 substrates are formed from one substrate. Incidentally, although this
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, electrically disconnect
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circuit. 5 In the case of the CLED panel shown in Fig. 22, S- CLK] SNSE
G CLK, GSP, latch signal and video signal are inputted as t est! i ¢
signals to the circuits. Note that the testing drive signals are not
limted to the above signals. Any drive- related signal can be used as a
testing drive signal. For exanple, besides the foregoing signals, inputted

may be a %h@@@éorfdﬁr&'%ﬁrﬂﬂd”&r&efzhﬁpo Snﬁ’% ﬁé’éﬁn:g | npgll,,aégfotﬁc?e ér{‘glﬁ'{é‘r ection

on the scanning |1 ne or si gna iTectio %el ect

signal to P}&ﬁdé@aﬂrﬁ'ﬂﬂ Hrle: thé@l\fﬁs}f e, drld (,l[Lﬁ aY'l'thQ S 'tlfttdlptu‘% l§ Ca&é‘t g}gnal as

can confirman operating state O pr xXel to be mne a

nor mal | Y EARIRITRILL ANGLEPforel gnﬁigmnqﬁog%ﬁb PRy s S RlE! S

possessed t he I net t'es et €8

sati sf act )‘ggc%ﬁbtl@%ﬂﬂk‘ﬁn 88&3&1?19% O%Cﬁé e‘ﬂese?rhg&?d c?(?r LlliLQ/ ?rl ve only _the par_t

of the pi ere 1s no vvas |np the foregoing drive
O S R A By
o R YR e B T
ol onent 28 AP RRRELRLAIRR Cﬁf@ﬁ cicmione S o 88 eoa: e o
? (7353 t0 0 Nngr t2 ggfghggfiﬁ?gm}e%' Epr%ﬁli 5 egﬁ%lgtt@?igﬁtf{ﬁv RE™ I%%mo?t‘gltfaﬂaet gl zed
?ﬁbﬁ]rgt ecoﬁﬁgura%%ﬁ%?ﬁﬁlb%d‘inqgn 1 W 'Pf a | arge-sized substrate before cut

10 [Embodiment 9]

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

Fig. 25 shows a ﬂdwchart of a test process of the invention. First, after
comple‘ging the fabrication process prior to test, testing power voltage or drive signal

15 wvoltage 15 applied, without contact, to a circuit element or interconnection of the
device sélbstrate.

Asia result, the pixel as a subject-of-test makes a certain operation to generate
an alternating current voltage h;lving the information of a pixel 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 generated on the testing
electrode, a pixel operating state is confirmed and a pixel normality/abnormality is
determined. Incidentally pixel operating state is not necessarily 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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enbodi ment. 1001 is a pixel region, 1002 is a scanning line drive circuit,
and 1003 5 is a signal line drive circuit. Also, the region shbdh Nl 28034
is formed with the circuits or circuit elenents to be used only in a test
process but not used after conpleting the test, i.e. a plurality of
secondary coils, waveform shaper circuits, rectifier circuits, exclusive

test circuit RAGn$MiRNic &MNhdshiBle 1%'1)’%1%12%388{1%1] &QE{} i trl?'“ﬁ%?'ﬁrc%t@n QRg,t he

| ine shown at the dotted I ne, I'splay ates are rormed from

one subst gl iod BELISRLA! bl BBHOAINLS 1o NRPULERLSNBNS hhe XAl e to

form nine display substrates m one substrta hi's e Irment 1s not
limted tQefehingn te .t cut L ng..j SIK .
el ectri ca?TEf@éll s%%g{égmtgﬁe&g e@%&g&%éﬂ E:koﬂlé\g%gqgoél%ggp rSLga"Hl%%le%: Ut i ng.

In Fig. 2 et%eyrﬁ?ndél' ?19&} Hgvi%g%bgéatgr&vaic_ &%ﬁ%’l‘@ &J;r?clat. 18§ ip%?%gl‘;: tgs'sf#gﬁﬁ%m%t e not

to be use splay after cutting anation is'nma W to cut

the | aggea%&%lwe% "BE: is WA S ARRHIR B! Sﬁgﬁkzw s Rodibfde |1

Fig. 2 1 1s a pixel region, sCannin I'ne ui t,

o o PP InRo N Sd M Elab e b IREn 900 Al Phreh 2%, Lo

fornmed w ircults or circui >a test 20

procese, Pt ARG B e SATRLALR, LS s SR Vel

secondary coi wavet or m shaper  Ci
e e 3 AR R D substrace along the e
suvstrate. | ekl BLLOGUI e TORELENL SR AR BIATRLE 10
physi aa1 1 9ot B SuPPREEEs 5 B Sugn e it s ao0emih e shBemBary’ dre and
e of t HEtstBSrabli it o Burd i oo bicisrd figdt - isdealed e @ °
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 operatiozf‘i. Conversely, when repair is determined impossible, lot-out is entered at
that timc;;l.

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
interconnectiony).

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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circuit or circuit element fornmed in the region 1104 is not neﬁeémry Exﬁter
test, no trouble occurs in operating a conpleted sen conductor @l iV &\ 55
The wavef orm shaper circuit or the rectifier circuit, after cut, nmay he

|l eft on the substrate to be used as a sem conductor device or on the
substrate not to be used as a sem conductor device. O herw se, the

circuit, iakilgfioR Alm aFaY iRRr&5 AR ' i i ' din
free cont;i nat iI%n vl\%ltah tﬁe rconfi gﬁ?gppgﬁgmg&%(%‘?%gﬁg%mt?‘g’%“gﬁmig
[ Enbodi mefn et Hie s enbodi nent expl ai ns the operation sequence in the test

process of the invention, by using a flowhart. Fig. 25 shows a flowchart
of a test pragesgpmis 4 f8ubAXeRHy ke bhthe bAbESE! hn&pﬂ@‘ i%tFiﬁg%éR? .
to test, testing p rive signal

fabrication process prior estin ower voltage of

15 voltage i %nemg.' 164, 2 Whi Boudte E385116f19 Agf%ﬁtlr[egﬂ)ﬁm taﬁliﬁﬁgg%?lgéwf%%c'a

i nterconnection of the device substrate

subj ecq - OA?tit?t%Ha ’ﬁ%lﬁtiﬁﬁ filA118 1 9RELALLE ?O%e(?irgretﬂ? 8H fice ng!etg ﬁgﬁ 3k A9

current voltage having the Information o prxel” “operatin e on the

voi tage (iR SHRSAAREP O thiidst BRICR: A d MY RARELIRE IBFEHIAR, o1 o
the testinorpleohr ag@in@lag%le i&ﬁfd prehihng &t §5 [‘Ptdo'{&%e&#ﬁg qat tlw\/eOchﬁge
generated on the testing ectrode A pi kel oper ating stare i 8 confirned

and a pi %ﬁter@?ﬁﬁ@d&ﬂ@@ﬂﬁ% Ijrllh?fe EnrafEhSEm ned. | ncidentally pixel

operating state i s not necess y Stfeened into two of nor mality and

b i : ' ' | | 4 .Of nks b h
operating ot e T8 YFoHE0Ehs Rein R bk LRSS ETIR I RE, " % T

ocL 4 onet 5 A0S il L AR o T S R
limited to the above method. By patterning an insulation film, a vortex groove is
formed. A conductive film is formed covering the groove on the insulation film.
Thereafter, the conductive film is polished by etching 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 coil.

This embodiment can be implemented in free combination with the

configurations of Embodiments 1 to 8.

[Embodiment 11]
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
I.

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,
determined are sixteen function groups of Wy,(4, 4) to Wy;(4, 4) (hereinafter,

25 abbreviated Wy, to Ws3) in the number of 16.
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det ermi ned abnormal, the practitioner is allowed to properly set 1@%@3@0&@
determ ne the device substrate unacceptable or not. It is possible to
determ ne 5 abnormal where there is even one abnormal pixel, or otherw se,
it is possible to determ ne abnormal where there are a constant nunber of
abnormal pixels. In the case of determ ning nornmal, the test is considered
ended at that Fig g tancrewiyreinoes shd absitiontaf gixgs apessedfbyafiiensd beriiest
process. \Were determ ned abnornmal, selection is nade for renoval fromthe
process finatimin groupoipy, ed & 3s Notprlatube pitadthouh)witte 4@l siresixtshavwgause of
ahnonriality. Note that, where a plurality of products are to be

f abri cat ewifty bmchingngedificmen inuhdle of the vdlatoeatpplivilh the @rélesledrald er
cutting the substrate. Were a cause of abnormality is specified and repair
i s deternilmedohossi ble, the test process of the invention can be again
made after repair to repeat the foregoinlg 15 operation. Conversely, when
repair 5i s det & thanede bfippaatibk ehe pixelsattorde kﬁ/ﬁlsﬁ{,geﬂm&hnc@imgr&wm &hl s~
enbodi ment can be inplenented in free conbination with the configurations

of Enbodi Néptia the crderd thd Erebdinngitnukdber2§ 4Thidsarehifeicme it opERlRinsnd N
detail the connection between a coil used in the invention, a term nal

possessedahytiehe Queisbq@itdhaavemidieeonteetdnielcegble id MpeSRABNRSH] SRRl I N
Fig. 26A, a coil 1601 is formed on an insulation surface and an interl ayer

i nsul at i oslektrotesiedd ba che pieds leoveF tHrGatlRecshing 160 leofcdrig: ddislileadd on
surface. A 25 contact hole is formed in the intéerlayer insulation film to

formon thetd whetlayach pkdl iGnNm200peidpm @tngn filma coil
i nterconnection 1602°'connecting to the coil 1601 through the contact hole.
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, Dis §hown as OXOXOXOXOXOXOXOX in the order.
Wll_len all the pixels normally operate, the number of O in the pixels on the
first line ibased on each functon is expressed as 4, 2, 2,2, 4,2,2,2,4,2,2,2, 4, 2,
2, 2in thse order. When, for example, the pixel (2, 1) does not normally operate to
make display as shown by hatchil{g at all times, the number of O in the pixels on the
20 first line based on each function is expressea as3,1,2,2,3,1,2,2,3,1,2,2,3, 1,
2, 2 in the order. Accordingly, by comparing the case all the pixels normally
operate, the pixel (2, 1) can be presumed 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. [n this
25 case, in the foregoing light-emitting device having the 4 x 4 pixels, it is possible to
test an operating state by the use of four function groups.
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Fig. 26B is a sectional view taken on the broken line GC in Fig 5@A @i
Fig. 26C, a coil interconnection 1612 is fornmed on an insulatio ts“ ag 5
5 An interlayer insulation film 1613 is forned covering the coi

i nterconnection 1612 on the insulation surface. A contact hole is forned
in the interlayer insulation film to formon the interlayer insulation

filma coil 1Bhk egibedahens dd bheifplemeritdd hC FRREEHMPHatB I M‘L’i oygh the

contact hole. Fig. 26D ii a sectional view taken on the broken line DD in
Fig. 26C. conlffyubicnd dflmbb&int@pyfi astouri ng nmethod for a coil used in the
invention is not |imted to the above nethod. By patterning an insulation

film a V0rte’¥h@ﬁﬁﬁé¥x@1ohsb¥ m%%de sﬂ?u@t%@‘é%ﬂiéﬁerﬁﬁﬁé‘& hémflﬂwﬁ% ORNGLENY the

groove on the i nsul ati on Ther eaf t'er conductive’fli n1|s pol i shed

by etchingr ar pMP & %C‘§ﬁ§]eé'@5f best NGichbRs uhat Q0 OE :&rﬁh’oﬁee 19(, | ot 1} Jer eby

| eave the conductive filmonly in the groove. con mleft

i n thesgrpeMeoRalcdish b‘ﬁﬁﬁ)b@%eﬁnﬁ%l Tt ig aﬂﬂc%nﬁﬁp%ﬂ)ggﬂﬁ t65 rl]L\R, t agg hergpted in

free conmbination wth conflguratlons 0 |nen

[ Enbodi rreﬁgld%lvembqn%H@%Pﬁ}}ce%&ﬁ@wﬁl%ﬂ%&‘%@gh& 815‘(5’[’:’8%111@ tﬁ‘%r as to

whet her each pi xel nor ma operates or not use

Foneon'r o, o e I RIBAAL RN REPL B0 B AT 1

the case emtting aving ‘4

TGNt e il BOJORKGRABYLAG A brdh Eﬁ%&est%‘?&%@%ﬁ?ge i een function

groups of Who(4, 4 vi at e nunber of 16. 71
WB3(4, 4) (hereinafter, 1 0 NOV 2005 Fig. 27 concretely shows the position
of pixels operated by the use of the
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function groups WOO to WB3. Note that the pixel shown white and the pixel
shown w th hatching are different in value of the voltage appl?éhNﬂ 1
pi xel electrode thereof. 5 In the case of operating the pixels in order by
using the function group WODOto WB3 in the order, the pixels in the nunber
of 4 x 4 are different in operation one another. Consequently, even where
t he testi WIHA EESdRINESIher posed with pixel electrodes based on the

pi xel s having the sane scanning line, test can be conducted as to whether
each pixel is in normal operation or not. 10 Consideration is nmade to the
pi xels on the first line, for exanple. In the pixel (1, 1), provided that

the case the piAeheilfdsbianBainke s&o‘ltéé%'&%irgﬁis&o\!mi l'e the case the pixel is
shown by hatching is denoted X, 'the sfownd i's wWith 0 in all the cases.

The pixel (2, 1), 8XA0BISue 595 %ﬁ%%é LE gﬁ rder.
The pixel (3, 1) ?lgﬂglﬁl5m as ?%XXO%XX%)%X%&% 1e order. nli’h%eta B 15
(4, 1) 1 SwHBOWR caa KRG, %@g Iitho O UR . TE. [Pl XEl s
normal | 'y ‘gperat g, tahe nunbgg)?(o Qfgr?@ﬁgagia%% Lti)"r?\é\{]ﬁ{e& (ﬂi‘tlh%?ml’i ghﬁe(dabased on
each fynction is gxpiesaRd,@8:04 andl; s s 4, 2, 2,
2 in the order. Wen, Tor exar‘?‘plag,8 1(txﬁ(tao g}exéﬁel(zlé?gtﬁ&dggtgoﬁggg?%r%Fhal ly
operate to nmke display as shown by hatching at all tines, the nunber of O
in the pixels on the 20 first line based on each function is expressed as
3, 1, 2, 2, 37, Amé&shcd of3nessurido - iry. 1 N the order. Accordingly,
by comparing the 1Elase a?ln?hgnpﬂ?élmgéﬁg:cr%rm%flr%bper ate, the pixel (2, 1)
can be presunmed ngt. iR rat.i IS, ¢ dj gqused the
Wal sh function i n%%% g 'f’%oodmgla eﬁgﬁéﬁtg@&f%@r{s:&ggﬁgllﬁgtfﬁbtgﬁg%gp%g}&l ?/1 usi ng

e Vel sh, bunetHOS 621980t PRNSOD vol A8 ABEARL, LIS SOLFRR. 10

light-emtting avin I'S 'poOSS est an
oper at i ngpi%%tx?itﬁé{utt&ﬁt'z!&?aﬁﬂ four function groups. 72 1 0 NOV 2005

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 voﬁage 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 fhird alternating current voltage to a pixel electrode of a pixel
by using a second alternating current voltage generated between two terminals 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 electrode.
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Thi s enbodi nent can be inplenented in free conbination with the
configurations of Embodinents 1 to 9..The invention, by the abotdl NOYV 2005
structure, can determne a normality/abnormality of a pixel as a

subj ect-of-test without the use of a probe directly on an 5

i nterconnection or probe termnal. It is accordingly possible to prevent

agai nst the y4ehghé®WaLHcPEdiR thEl@ter process due to the fine dust caused
upon using a probe. Furthernbre, because the nornality/abnormality in

every pattern forghhg:pr i by ;0 - 5, the
t est process can ‘glé&gll%ll%?fq ?gg.ﬂgé?%ngﬁggwe%%% &ﬁ?&%lﬁ gﬁ%ﬁﬁ&%?iﬁ?@ A
met hod of .]pBRASH | Qi t QRS oS s Ly 39 @hy Qb

i nt erconneelcti o%% '(C))Pg%t?rp\éﬁit e gn@rﬂ?’(g :0?1 V‘ghq’ﬁf‘%gf)md lt‘ﬁgl&% gé%ﬁtgg%lt[g?%ﬂ 1ﬁereby

apply a valdageddagh by eh ofl iRt Rlon! SciRieelen@RfiPERILNY the
vol t age apprl I ed toaltfbh‘g1 Pi égﬁ 1e%ét ro%gfovr\k h%ﬁﬁi%%?lggp%é%e &q%{;t hod of
nmeasuring a voltage conprising: applying a voltage to interconnections or

circuit elements respectively in a plurality of pixels to thereby apply

vol tages to %.X&|1n%%8tdf?ﬁ§a§u{i ga%tlga\églc%ﬂ{ng%is%@e pi xel s wi t hout contact;

and 10 readi ng a sum of vol tages app 6 the pixel electrodes

respectively —of fhg.plxals é{l‘cérﬁﬁHﬁo ng}t%gfko rho Yo TRARNA, 0o 'I?%g%ﬁ%ls'lg a

vol t age conprising: applying a first ati'hg current vol 0 between
t wo terrriepﬁ{sricgﬂ, a first coil; 15 superposing the first coil and a second
coil together thiough a constant spacing; applying a third alternating

current vol tage tﬁp@?ﬁsﬁ@ th%lffﬁ*gtt {APEPE s@& K& 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
generated 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 electrodes respectively
of the pi%(els 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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by using a second alternating current voltage generated between

ternminals of the second coil; 20 superposing the pixel el ectrod& &N@VaZUUS
testing el ectrode together through a constant spacing; and calculating the
vol tage applied to the pixel electrode froma fourth alternating current
vol t age generated on the testing el ectrode. 74 1 0 NOV 2005 4. A nethod
according to claim int eth'rdat ing -current voltage is

wh
applied to the pi >‘(v Tm@l@@?’ﬁf&é’ Gk g sps CCB PECt$iFPREegHoNS tormed

wavef orm sha |ng Pe sec&nd alternating current and applying to an

i nt er conn@CtT T oP' & 20t el ement in the pixel. 5 5. A nethod of measuring
a vol tage conpri si ap i first alternating current voltage to

bet ween two ternlﬁggg ‘gﬁﬁfﬂgg?“EBFF““@EE@?%Bé@ﬂBLQHbawpﬁ§ﬁ €8N 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 SI n cond alt rna current voltage generated between
two terninal s %ﬁ@l@&‘&ﬁ?&d%ﬂ 31lms @é%posi ng the pixel electrodes of the

pi xel s .and a testl ele tr de oge r, throygh a, cons spaci ng; and
15 cal éa lating a ‘é@é@ﬂ Iﬂgf‘dtqs H‘Zecﬁm@q agg %gp}egdgg a first

reSpeCtlveq%ﬂ of thgqpl xels froma fourth alternating current voltage
gener at ed "SHAHI 3 KGR el ectrode 6. A nethod according to claimS5,

wherein the third Itern%tlng nt_voltage . is applied to the pixel
wherein the secon c01 and the pixe elcctro € are formed on a second

- insulation surfage.

9. A method according to claim 8,
10 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;_3 A method according to claim 3 or 5,
wherein the pixel or each of the pixels is derermined for a
15 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;
20 means for superposing the primary coil and a secondary 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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20 el ectrodes respectively of the plurality of pixel by rectifyi?q}%bv 2005
wavef orm shaping the second alternating current and applying to

i nterconnections or circuit elenents respectively in the plurality of the
pi xels. 7. A nmethod according to claim3 or 5, 75 1 0 NOV 2005 wherein the
first coil and the second coil have interconnections fornmed on a sane

| ane, an 1 Ro. i ions is fornmed in a vortex form
p dlavpere tﬂbﬂﬁgpltlﬂfougﬂ% doﬁlgﬁarng%ggc‘eig

8. A nethod according claim3 or in the first coil and the

testing electr Odelﬁéaﬁsf@f: rﬁzﬂygfgﬂo el ia[tgnaftln:ésng%&glp Q/o?’égé %ﬁebct\{\v@%ﬁg%\?%;he

second coil and the pixe tfode are to on a seton Fnsu

su4ce. 9. (AL el o,claim8, 10 wherein ~ spacing between the
PaTon SUnF hoaahdol e

first insu on sur he second insulation surface is contirolled

by fl ow flui he.f| Ul ag i f. d d
oy 00 2 U1 by e LD RS A RS

i xel i i m f 15 -nality/ab [
o1l o Bl B3 AR gl 2 19 nor L nel |y abnor el Ly

obt ai ned using the voltage neasuring nethod. 11. An apparatus for
electrically testing pixels in a sem conductor device, the electrical test

appar at us conphi ai g ri .col | 20 ans for superposing the primry
coil and a se_cgh gngjpggzllq?lsiag&grﬁggt e‘%{ﬂé‘bﬂl uct or devi ce together through a
constant spaciNg; yherehy the alternating current voltage generated on the testing

electrode includes 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 is

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

141 An apparatus according to claim 11,
wherein the first coil has an interconnection formed on a same plane,

and

i
H
'

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 element;
applying a voltage to the interconnection or circuit element 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:

11




means for superposi hg a pixel electrode of the pixel and a testing 76 1 0
NOV 2005 el ectrode together through a constant spaci ng; neans fﬁ m i ng
an alternating current voltage to between two termnals of t [N 65

coil; and neans for confirm ng an operating state of the pixel froman
alternating 5 current voltage generated on the testing el ectrode 12. An
appar atus accor di fginfigy & baldt blimolBenieitetdifingl 65 BRLIAG: SNt o 0L 20

generated on the testi ng el ectrode includes an operati ng sta
pi xel as ddif didaté@hd ddl; An apparatus according to claim 11, 10 wher e| n
t he spaci ng between the pr| mary coil and the secondary coil is <controlled

by flowing a Tl uighdabpeelt REcARHABEURERE LoRME (NG RBEONIR S bls of 4! AT

apparatus according to claim 11, whérein th st "col
i nt er conngetfirgncipr med on a same plane, and 15 wherein the |nt erconnection
is formed in a vortex form 15. A nethod for nanufacturi ng a sem conduct or

devi cesconpri si n%upefﬁsmﬂu FrRlyhng ltl‘?@{e[c]:gﬂlﬁ c g()t%'?hgﬁb%lﬁ% nce()%tb "8{}

circuit elenent; applying a voltage t n rcfbnnec I oIy
el enent vg ragg%t contact to thereby applying a voltage to the pi er
el ectrode; 20 reading the voltage applied to the pixel electrode

Sonpri i ngt 77 1 SR Zonany arebnaER LRk vl SOl BN T EhredRect i on
or Circuifsig) 888Ynd Ardrhidhe current voltage generated between two terminals of the
second coil; 3 | |
10 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 electrode.

17..A method according to claim 16,
15 ~ wherein the third alternating current voltage is applied to the pixel
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 element for
20 conwrolling 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 electrodes from a
voltage on the testing electrode and a position of the testing electrode relative to
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coil and a second coil; applying a first alternating current voltage to
between two termnals of the first coil; 5 superposing the first coil and
the second coil together throuah a constant spacing; applyihd H0¥nhpgih
alternating current voltage to the pixel electrode by using a second
alternating current voltage generated between two termnals of the second

coil; ~i I i the pi xel electrode and a testing el ectrode
t oget her %ﬁ??ggﬁeggﬁggggtant spaci ng; and cal culating the voltage applied

to the pixel electrode froma fourth alternatina current voltage generated
on the testing electrode. 17-, A nethod according to clairn 16, 15 wherein

the third altggpnat] enf..vaoltage (s applied to the pixel electrode' by
qonal ffn%gh(?&’ #coramoc{ﬂ ec‘?aggmc lﬁ d

rectifying or Wwaveformshapl ng =t alternating current voltage and

appl ying to the interc. ction or cireuit, element. 18. A method of
measuring a vol taé{ah%gl?r%?\gsvﬁhage EﬁﬁPbFfﬁgO e BFErSgRAeFIoRO% HELIEMERE i on or
circuit e for. 20 controlling a voltage to be applied to a plurality
of pi xel Lé‘ﬁgg@toc(?g%?ai noving a testing el ectrode while being superposed

with at least part of the pixel electrodes through a spacing; and
calculating a voltage applied to each of the pixel electrodes froma

vol tage on thegntasti | ectrode and a position of the testing- el ectrode
rel ati ?e to 7200%1\1&7’%%%1@‘%%5%}“;@& VRS GWYISING 9 A net hod according to
clai m 18, . . , '

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 second alternating current voltage generated between two
10 terminals of the second coil to an interconnection or circuit element for contﬁﬂling
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 pixe;l electrodes through a spacing; and |
l calculating a voltage applied to each of the pixel electrodes from a third
15 alternatiing current voltage generated on the testing electrode 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 applied 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,

wherein the first coil and the second coil have interconnections formed
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wherein the voltage is applied to the interconnection or circuit el enent

wi thout contact. 5 20. A nethod of measuring a voltage conprifigngpyapmkyi ng
a first alternating current voltage to between two termnals of a first
coil; superposing the first coil and a second coil together through a

spaci ng; applying a second alternating current voltage generated between
two 10 tejrith Bahs pPind RARdsecond coil to an interconnection or circuit

el enent for controlling a voltage to be applied to a plurality of pixe

el ectrodes; novi %@e;rpg.icihqgcfﬁg%q{??%%grﬁ\ggbégggghﬁgdzlyngqfé)gﬁ%%ﬁgn\q@ th at |east

a part of the pixel electrodes t I'ng,; ating a
vol tage applied to each of the pixel electrodes froma third 15 alternating
current voltage generated on the testing el ectrode and a position of the

testing el ectzrp@gn{e%?(%iag&)rgﬂwtﬁeﬁl ixeh electrodes. 21. A nethod according
a

to claim20, wherein € Secom erfnating current is applied to the

i nt erconnecti on ' Lt.el recti-fyi or vef or mshaping the
second al ternati r@%gfrr{ gﬁ% Spg‘éﬁ\?o: %%’%é“a‘%& gé%l%ﬁhﬁnf{\(l)\g}ehétqorﬂd;%@nlﬁecti on
or cirgui SIB Yy 1R cording to chkaim 20, wherein the first
coi | a5r:1d Cioﬁlgll secz)bh’ofl coi g%@é%ﬁ%’%&c%ﬁﬁ%&?'f%ﬁ%n‘#gﬁ"f‘r‘é‘tncohé&?@'0 NOV 2005 on a

sanme plane, and wherein each of the interconnections is forned in a vortex
form 23. A nethod according to claim 20, wherein the spacing between the

first coil ang tih n jl isi..5 ntralled by flowing a fluid between
the first coir%ir' éﬂkngle? ﬁ‘g@%‘g%oggglgctgi qlz.um L 28' )
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
controlligg 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 %alectrodes 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:

80




24. A method according to claim18 or 20, wheryin the voltage i
the pixel electrodes is calculated using a Fourier transfornm b
usi ng successive approxi mati on and projection section theorem or
superposition integration nethod. 10 25. An electrical test net hod
conprising: applying a vol tage to an interconnecti on or circuit elenment for

Toving a testing o B ode "WAFe glahglatgg%g'gggx bt et Bt of
t he pi xel ﬁéﬁﬁﬂfn@dae%ltcﬂfe%g&%) IU%T&QEPI% %{ﬁrlngg an operating

state of t I'nt €rconnection ol t age on the
testing el ectrod testln eIe relative.to the
pi xel el ectrodes. Eg &é% e&r@ lH% l%eﬂ)n%?% ﬁl?%g é?@FﬁSt@H@rﬁlﬁf t age
is applie nne t| on_or circuit element 20 w thout contact.

27. An el g&%ﬁ?‘t@g&%{g gg w@l"ﬂ & SR I gt 80 1 0 N OV 2005 applying a

voltage to an int nnect i on or..ci.rcui rrent f ntrolling a voltage
to be §pp| ied to gé%:? ]ll%%t?/ §tr el ?:c‘f Eﬂ%sm Eﬁ&v?ﬂa‘%ﬂ fRdbp nggxel

el ectrode ose with at | eas art e, pi xel

el ectr odegwgm’g rog %8 ECSHOE ISR TR a%‘" & %?bﬂﬁ“b‘hﬂ? he SFStHY 0l t age
to be appl ctrodsfroma vol tage on the testing

el ect rode® fgﬁgr §‘F1Y$(5(ﬁd6€f D{Xﬁge?ggpg el ectrode relative to the pixel

el ectrodes. 28. A met hod according to cI aim 27, wherein the voltage is
applied to the interconnection or circuit el errent

ﬁach of

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 element

from the voltage distribution.

30 An electrical test method comprising:
15 | applying a first altern'?lting 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 generated between two
terminals of the second coil to an interconnection or circuit element for controlling
20 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
confirming an operating state of the interconnection or circuit element
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10 wi thout contact. 29., A nethod according to claim?27, furth

conprising: confirmng an operating state of the interconnecti grﬂ ﬁrUVcQﬂ@ﬁJl t
el enent fromthe voltage distribution. 30.An electrical test nethod
conprising: 15 applying a first alternating current voltage to between two
termnals of a first coil; superposing the first coil and a second coil

t oget her flmoughie ﬁﬂs?sﬁhﬁﬁa cufeAt !éblﬂﬁlgeaoé?éié’dgg i f}?er 31ih P 91 LU IR Mnd 9' tage

gener at ed between two ternmnals of the Second coil to an”interconnecti on or

circuit epesenh dfQhe ¢oRIQ!bdRsle &@anﬁzevé&'&% %\,\‘}Eﬁ &I%E' ied to a plurality
of pixel electrodes; noving a testing el ect T ei ng superposed ‘W th

at | east part of the pi xel el ectrodes through a spacing; and confirm ng an
operating state of the interconnection or circuit element 81 1 0 NOV 2005

froma third 3iteraathaba&edinglo (RlkALS GEACE AlaHHARL he testing el ectrode
and a position of the testing electrode relative to the plxel electrodes

31. A method accogdidthihigCh 3&15'&%@1{10@1“ b e (folﬁﬁ)%p % Sr} el ggpﬂT ii

distribution of a voltage to be applied to the pixe romthe

third alt efeRadideg freul E}%“Ehu\@él&&%unwaﬁfr%hf‘ Lidgecoper ating State Of the
i nterconnection or circuit el enent confiried fromthe vol t age

di stribution. 32. yAeEHNAM oﬁﬁﬁﬁfr@ s@;&e tﬁé ﬁ'}]tg}c%%gd\pﬁ 8k PirL e Lﬁe%?é:mqb

alternating current vol tage I's appli e rconnecton

ci roui t ebgmfthe@hoPald 1k08 cﬁgtrmﬁsﬁormshap' ng and applying to the
i nterconnection or circult

%
32. A method according to claim 30,
wherein the second alternating current voltage is 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 samie 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 is

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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33 A nethod according to claim30, wherein the first coil and the second
coil have interconnections formed on a sane plane, and 15 whet &i KO¥a2d50f
the interconnections is in a vortex form 34. A nethod according to claim
30, wherein the spacing between the first coil and the second coil is
controlled by flowng a fluid between the primary coil and the secondary
coi | . 35. An appaPgpusfdrenpespesng tlueaptimatyestiiangl ssepbodatyictil imthepdevides in a
device 20 substrate, the electrical test apparatus conprising: a prinmary
coi | ; 82 substiate togevhaodBongtamspicing;super posi ng the prinary coil and a
secondary coil in the device substrate together through a spacing; neans
for superposing amenpadir sppyosingfatpeasela mireof piodbslec espectdsyaltivedf of t he
pixels with a testing electrode through a spacing; 5 neans for changing a
posi ti on Bie pixelstwish ngsietedecwode thebagh waphcnghe pi xel el ectrodes of the
pi xel s; nmeans for appl ing an alternating current voltage to between two
term ndls of the pleianaf{yc anging apdsitteaofteaestagndléaraddigehnivepetiad pirgl st at e
of each of the pixels froman 10 alternating current voltage generated on
t he testi¢lgcobdet ofodhe. piséls; An apparatus according to claim35, . wherein
whi | e superposing the part of the pixel electrodes respectively of the

pi xel s with the testhadoelapplyimgent Alteughing heursgacivolgagd e Heestén anvof the
testing electrode relative to the pixel electrodes of the pixels is
changed. &5nBdals Af tlappeamatysoicrer di ng to cl ai m 35,

means for confirming an operating state of each of the pixels from an

10 alternating current voltage generated on the testing electrode.

36. An apparatus according to claim 35,
- wherein while superposing the part of the pixel electrodes respectively
of the pixels with the testing electrode 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 forn.

39. A method for manufacturing a semiconductor device comprising:
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wherein the spacing between the primary coil and the secondary coil is
controlled by flowng a fluid between the primry coil and the séchOdazilh
coil. 38. An apparatus according to claim35, wherein the first coil has an
i nterconnection fornmed on a sane plane, 20 and wherein the interconnection
is formed in a vortex form 39. A nethod for manufacturing a sem conductor

ol emont . and pi xel” oI ARG %ggg’ﬂésupprfﬁleﬁqﬁheﬁ ARG e
|t or connaaty 50 ‘G EERHkE (BT The BBy R BakPeh R el Sritte wni e

and chloul at i ng variudedidld .etéQﬁoP#%&O&%iwﬁﬁ%%i’r?ﬁ%éie%%i cctively of

2 vol Lage on the PQE %0%%&%&??6%@@@aﬂﬁle%%‘éggq"c{%?aet& i Rt ikg e ect 1 ode
rel ati ¥e 8(:&8 Soﬁégu 10 40. A nethod according to claim 39,

de
wherei h t%e vo age |%h gﬁ%& the interconnection or circuit element

wi t hout cont act net hod accordl 0 39 wherein t
semni conduct or dew%‘éﬁlaﬁgw %‘Ssﬁl?‘ té(ﬁd‘-*’ rLSPLCUVLR’ of the

pixels due to a voltage apphed to each of the pixel electrodes, from a voltage on the
testing electrode and a position of the testing electrode relative to the pixel

electrodes. 3
10 40. A method according to claim 39,
wherein the voltage is 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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