FLAT DI SPLAY APPARATUS AND FLAT DI SPLAY APPARATUS TESTI NG METHOD Cross
Reference to Rel ated Applications The present docunent is based or_
Japanese Pri.or:i.ty Docunent: JP2003-186.30, filed i.n the Japaneese
Patent Ofice on June 30, 2003, the entire contents of which being

i ncorporated herein by reference. 10 Background of the Invention [O;00] I
o Field of the Invention The present invention relates to a ~_~iat display
apparatus 15 and a flat display apparatus testingraethc:d, arid is, for
exanp | _e, applicable to a liquid crystal display apparatus where drlve
c::i_rcuit FIaTe DISBIGYaIARPARNTUS] AND FLAThOISHTIAY) ARFRRATAISE TESTANG3] 2.
Description of Related Art 20 In recent éears for exam,6Dl-e, a. liquid
crystal display apparatus that -is , Spay apparatus applied to
not-de t:erm.n :| devices such as PDA' s and nobile tel ephones etc.,
have been proposed=where drive circuits of a liquid crystal. display panel
are .fornmed integraldrpsen Refigresses s Redlatdddh @ippdi datidhd nsul ati ng
substrate constituting the liquid crystal display panel. [00C. 4] These
l'i:: FUi €i éPQQQaI di spl ay apparatuses are such that each pixel is forned

0 hi t t hat
by a liquid crysh; eV|§%%% ) IQQL Skhicqn 5% %g‘ % gpa EanS|s 3;) a

is a smﬁtching |qU|d Ccrys a ho capaci tor.
Document JP2003-186430, filed in the Japanese Patent Office

on June 30, 2003, the entire contents of which being
incorporated herein by reference.
10
Background of the Invention
[0002]
1. Field of the Invention
Thepresent inventionrelatestoaflatdisplayapparatus
15 andaflatdisplayapparatustestingmethod, andis, forexample,
applicable to a liquid crystal display apparatus where drive
circuits are integrally formed on an insulating substrate.
[0003]
2. Description of Related Art
20 In recent years, for example, a liquid crystal display
apparatus that is a flat display apparatus applied to mobile
terminal devices such as PDA's and mobile telephones etc.,
have been proposed where drive circuits of a liguid crystal
display panel are formed integrally on a glass substrate that
26 1s an insulating substrate constituting the liquid crystal
display panel.
[0004]
These liquid crystal display apparatuses are such that
each pixel is formed by a liquid crystal cell, a polysilicon
30 TFT (Thin Film Transistor) that is a switching device of this

liquid crystal cell, and a hold capacitor. A display section



A display section 1, is forned by arranging these pixels in a matrix and
is driven by various drive arranged around the periphery of the display
section, thereby displaying 'Various inages. 0005] 5 Wth liquid crystal
di spl ay apparatuses, whent h.e.re | s even -'dust one defect in a
multi-pi.icity of pixels arranged in a mat::ix, this defective pixel is
observed as a bright [|um nescent spot: and the quality of the display

i mge deteriorates considerably. Various nethods have. therefore 1:0 been
proposed for detecting these types of or' exanple, disclosed in Japanese
Pat ent App'isi feahed.lor arrPublingathose Mirdlbel n2002+22%54dd iS datiyenof the
I nvention 15 0006 However, with these liquid crystal displa appa ratuse
1, there Ezwevaeségéé Aheve ﬂH%%%F%@H@(%?%d FEHR Wi BsEdPinsrihet

”arketplac%h%v%ﬂsbﬁ Y 8eet?8h, ggbﬁgag9¥PﬁgggﬁggbaEEﬁug'gﬁ &L shippi ng.

The present: invention has t ere ore SSible to detect this
type of piXé095]1whi ch nay becone defective jr. _the market.}:place, at the
time of shlpplng tests perform ng screening using accel erated testing.
[0007] As shown Wiph ]IﬂI‘I’B?lddCrﬁ/ﬁtlalh‘élﬂ’h%ﬁ/&Rﬂ%}"@tt%secﬁrsﬁhay t}EEBf%QEar at us,
each pi xel cis,fonapd, by adlguig ot Gellc 2o poLoysilleon THIR 3. and
hol d capaciet OII’l gu The (()jl eC% . con: p|1 <3 |y§ nec¥ ]{ agy Fori'zont al
drive circui tmand g, venm; Callefedltllve @izl is b}bsér%b@nais ldngrigakum
line) tO and a gate

lumineéscent spot and the quality of the display image

deteriorates considerably. Various methods have therefore

10 been proposed for detecting these types of defective pixels,
for example, disclosed in Japanese Patent Application

Publication Number 2002-221547.

Summary of the Invention
15 [0006]

However, with these liquid crystal display apparatuses,
there are cases where defective pixels occur when used in the
marketplace even they are not detected by tests at the time
of shipping. The present invention has therefore made it

20 possible to detect this type of pixels, which may become
defective in the marketplace, at the time of shipping tests
by performing screening using accelerated testing.

[0007]

As shown in FIG. 3, in the liquid crystal display

25 apparatus, each pixel is formed by a liquid crystal cell 2,
polysilicon TEFT 3, and hold capacitor 4. The polysilicon TFET
3 is connected to a horizontal drive circuit and a vertical
drive circuit by a signal line (column line) LC and a gate
line (row line) LR, respectively. It is then possible for a

30 screening testing to detect pixels as defective pixels that

may become defective in themarketplace beforehand by applying



line (row' i _ne)' |:R respectively. It is then possible for a 30
screening testing to detect pixels as defective pixels that nay becone
defecti.ve in tae mar} eatplace beforehand by applyi.rt.- > a pulsed hi:
h-vol tage such as shown by nuneral P to a conmon I|ine C OMthat i.s wiring
pattern on the opposite electrode, side to that of a signal li.ne side of
the hold capacitors 4, '1'hi_ s pulsed voltage is set about a
peak-to-peak. al.u z. of 15V 5 which is approximtely tw ce of the normnal
operating- vo.ltage. i_t :i_s set to a voltage larger than a wthstand vol
t age Va betweehsedthiggliranscagt auch asrskbwapacntioerdlof 4 xeksmihbat are
-.-londe ec-tive pixels an: do not becone defective on the_ marketpl aces.
X008] 10 Bgéaﬁsgo%ftﬁ%ﬁsﬁs EsVSROMA PACERE o1 She ORPOSHySe SdECtEPERI d

crystal di y. 1. {44 e ri. ipcuit 9,
whi ch pr eﬁ%e@%ﬁ?ﬁ%ﬁ& s%??\%i Lléq?eo%aitgep?gd{é}tlgﬂrﬂq g@%éﬁ\é{%é:%t iﬁal , 1S
t aken t enpBhasipyl oed wiltdejeviia sextasqal at peakinalpsak' Rllwd &f T8v : Cn
this way, predeterm ned test 1> equi pnment can be_connected the wiring
patter and"8éFBeni AGPTPEsTEtELE eksttiPéd haRaTPal ARG a teHEbIPA§2gar i ous

ki nds of ... S~ ] [ Li_qui [ al

di spl ay apégrlést%%t ?Og‘gﬁégg%l%%ng:t%%xghg?ggpg’%lgg%\g%bfgyg?’}sl f or med
by arrangi hgepireelss,stoamd ehdicapeensiirtaibegdibyla dHaqlkh fe ebystakbceedd 2,

pol ysi.licon 3_and hold capacitors 4 or, a glass substrate 10 in the form
of a matriR1xA&l8i ghdl dpi petLlbeanBegaeécFrhBeLRothennarkatepragssection are
t hen conne%gg ;:o:; a horizontal drive 25 circuit _ 12 and a verti cal
drive circuit % . The hori zont al

10 Because of this, as shown in FIG. 4, in this type of

liquid crystal display apparatus 1, a wiring pattern from a
CS drive circuit 9, which precharges the signal line LC to
a predetermined potential, is taken temporarily outside via
external terminals T1 and T2. In this way, predetermined test
15 equipment can be connected the wiring patter and screening
tests are executed, and further, enabling various kinds of
tests executed.
[0009]
Namely, in the liquid crystal display apparatus 1 shown
20 in FIG. 4, adisplay section 11 is formed by arranging pixels,
which is constituted by a liquid crystal cell 2, polysilicon
TFT 3 and hold capacitors 4 on a glass substrate 10 in the
form of a matrix. A signal line LC and gate line LR of this
display section are then connected to a horizontal drive
25 circuit 12 and a vertical drive circuit 13. The horizontal
drive circuit 12 and the vertical drive circuit 13 are formed
on the glass substrate 10 around the periphery of the display
section 11. The horizontal drive circuit 12 takes gradation
data that indicates gradation of eachpixel as sequential input
30 and outputs drive signals for each pixel sequentially in line

units to the display section 11. The vertical drive circuit



drive circuit 12 and the vertical drive circuit 13 ar. fornmed on. the.
;lass substrate 10 around the periphery of the display section 1.1. The
horizontal drive circuit 12 takes gradation data that indicates gradation
oi. SL.Crtp-ixel as sequential input 30 and outputs drive signals for each
pi xel sequent:i.ail_y i nline wunits to the display section 11. The
vertical drive ci.r.; ui.t a 13 outputs a select s:Lc<na - for sele.ctin
outputs of the horizontal drive circuit 1.2 to the d.:Lsplay sec t:i n I1,
In this way, it is possible to display desired i mages on the displ ay

section 111By drtipdtg i ¥el scef stihaadi sRIrayssedt oy asianges §ri anthe form
of a matrix, which are selected by the gate line |::r and drove by the.
si gnal s |i Rerigonter1d]isheircgditdl 2 tystle ddispphaysepperatlids In this

confi gured o] f_it is.possible to cut t.he connection hetween.the 1f.)
hori zont a "E¥rve ot GBS Thed Briie e TheoeTaTh O fenered t 15
constitut edeby iant 1ans} strak itkabi k818 Rehicvei 98Yh e @i birrhngeBOSSi bl €
t connect the signal 'line LCto the common line CONvia a aimilay

swi tch.5ci Ancbhetfons off g mAtsixwayhi¢h andse selliegiied byyshalgadisspliay

appar at us £R atter. the gyj h ci.rcuiits_15 1 and 16 are set to an off
Y i

state and an 8ﬁdsF§Pg? @tf&gpﬁ}s &ﬁ&et "signal line LC is precharged

to a predetiepnioned voltage by the CS drive circuit: 9, the switch circuits
15 and 16 are changed over to, beinaan on .stal:eandanoft state,
respectively, séhehdtgeadhcpyxedl caisiheadramerrat Fhils igr eohdrigiured i. s

exeCul 20 20, AUt SLMeg, LT 103 SGEOLALIG IO D 1 Lye Loty suoh 2

splay appandtisohtalMthe eQrthgurat baR ShoWNghA1 1ine LC via a switch

circuit 15 constitutedby a transistor that is an active device

and it is possible to connect the signal line LC to the common

line COM via a similar switch circuit 16. In this way, in the

liquid crystal display apparatus 1, after the switch circuits

15 15and 16 are set to an off state and an on state, respectively,

and the signal line LC is precharged to a predetermined voltage

by the CS drive circuit 9, the switch circuits 15 and 16 are

changedovertobeinganonstateandanoff state, respectively,

so that each pixel can be driven. This precharging is executed

20 at predetermined timings according to the drive format such

as frame reversal andlinereversal etc. occurringat the liquid

crystal display apparatus 1. In the configuration shown in

FIG. 4, C is an external capacitor and 18 is a pad electrode.
[0011]

25 A screening testing is executed as follows. The voltage

at the both end terminals of the hold capacitor 4 is set to

a predetermined voltage by setting the switch circuits 15 and

16 using for precharging in an off state and on state,

respectively, while the connection between the terminals T1

30 and T2 are cut, after that, the switch circuit 16 is set to



FIG 4, Cis an external capacitor and 13 is a pad electrode. [0011; 25 A
screening testing is executed as follows. The voltage at- the. both end
termnals of the hold capacitor. 4 is set. to predetermned volts e by se
tit g the switch circuits 15 and 15 using for precharging in. an off
:,tat:e and on. state, respectively, while the connection between the

termnal., T1 30 and __ are cut, after that, the switch circuit 16 is set
to 4 an off state and a predeterm ned voltage is applied to the
te.rrm.na-1 12. [0012] However, in this testing, ne .:'lod, a pu:.sed

hi gh-vol : . ageof8 bsagppin@dc nmotedntgriindderdialajecdpacipidredr tohyhe .. _SO

to the switch circuit 16, As a result, in the case of using
tran.s.ist6PSWEERLaTRi-gh withstand vol tage, screening i s possible without
th.e:a:e b?b@@z ny probleias, but in the case of a liquid c=rystal display
apparatus I configured by using transistors with a 10 | ow w t hstand

vol tage, the scrBenengr, .i@sthiBgrést iad herthodet &ipmEndal htghtheltehtability
of the liquid crystal display apparatus 1. 00:13 In order to take into

consi det at Fén?Phel @Bovel Pailat §° the hkd ma@serittoimdent o i Fodesea f1 at
display appglatus.andafl At Hisohay apRALALUSe Lesilng, feLhad fapsabl e of

executing screening of defective pixéls inarelia nner
ef fectivel yiavod diingh detrstenatiditdde ) eldrakinlinbyi €¥eisdibl Lasesoqcf: t:he:
conf i _gurations thereof enploying transistors with 20 a |ow w thstand
vol t age. Othre being any problems, but in the case of a liquid crystal
display apparatus 1 configured by using transistors with a
10 low withstand voltage, the screening testing is rather
detrimental to the reliability of the liquid crystal display
apparatus 1.
[0013]
In order to take into consideration the above points,
15 the present invention provides a flat display apparatus and
a flat display apparatus testing method capable of executing
screening of defective pixels in a reliable manner while
effectively avoiding deterioration in reliability even in
casesof theconfigurations thereof employingtransistorswith
20 a low withstand voltage.
[0014]

In order to resolve these problems, the invention is
applied to a flat display apparatus where a display section
composed of pixels arrangedinamatrix fromandadrive circuit

25 for displaying desired images on the display section by
selecting pixels of the display section using a gate line and
driving with signal lines, the display section and the drive
circuit are integrally formed on a substrate. The flat display
apparatus of the present invention has a precharge circuit

30 for precharging the signal lines at a predetermined timing;

wherein the pixel includes a capacitor being charged by the



In order to resolve these problens, the inventionis applied to a: flat

di spl ay apparatus where a display section conposed o.f. pixels a:rrang ad.
iniactrix fromar_d a drive circuit 25 for displaying desired i mages oa
the display section by selecting pixels of the display section using a
gate lime: and driving with signal lines, the display section and the
drive <circuit are integrally fornmed on a substrate. The flat display
apparatus of. the Jresent invention has a precharge circuit 330 for'
pr"echarg’ g the PSr r ti r_sigr:a.:. ..i.nes a a.:e etexinii_e.i muy;
wher ei n t heipinxeél 1imnelpudes @ dapatkteedhey it hatgedi bys | e sirgpal | ne
potential selected by the gate lines, wherein at |east. an el ectrode--side
Wi ring patégﬁﬁtcdﬁheé%ﬁﬂtFEdﬁﬁsl@PeéFﬂ@déJomatg%r@pﬁ@gmﬁ@ﬁ§ddﬁll_enthgd
signal Iin [ c It | S;10nsSu ed [rota.a signa e-side
Wi ?i ng pat t%éréﬁqgog%néfg?ﬁengB?%Eg%g%la?é. r]1“I%| Jﬁgé Stloér%aﬁleaﬁpgcﬁg @_é)é tﬂ?cui t,
and is corapetedotaid haspleehargeoeh. s gkl Wink-sabietierow phdecof the
substrate. [00 .1.5] Further, the invention is applied to a test nethod.
for 10°a FPRECHFIpPayapFd:-carishhere Belitd)s aysebeironi ¢inkithpiavel §s

arranged i X fr a ive circuit. for displayin desired i mages
on the disgfg9g§§%?i8% %%kégﬂgiq%% ﬁﬂ%&e%yﬁﬁ aFrﬁP |g%f%§d§e8f!%ﬁeu5|ng
gate linessandtdrtevi-n:1 with signal lines, the dis :lav section and the

drive circuit are integrally 15 formed on a substratce. The flat display
apparat us iL80pPévided with a precharge circuit for or-e:::harging the

signal [ines at F@rplrlgg,e tt%{’emi?l%%nttiigjnng-s a\ll\fppelri(:"ei(51 t'oa'a é:ea t?' %{ett%rogj %iogg
char ged by

10 aflatdisplayapparatuswhereadisplaysectioninwhichpixels
arranged in a matrix from and a drive circuit for displaying
desired images on the display section by selecting pixels of
the display section using gate lines and driving with signal
lines, thedisplay sectionandthedrive circuit are integrally

15 formed on a substrate. The flat display apparatus is provided
with a precharge circuit for precharging the signal lines at
a predetermined timing; wherein a capacitor being charged by
the signal line potential selected by the gate lines, wherein
at least an electrode-side wiring pattern connected to an

20 electrode on the opposite side to the signal line side of the
capacitor is insulated from a signal line-side wiring pattern
connecting the signal lines to the precharge circuit, and is
connected to the precharge circuit at the outside of the
substrate, and the test method for the flat display apparatus

256 detects portions associated with pixel defects by applying
a pulsed high-voltage between a portion taking the
electrode-side wiring pattern to the outside of the substrate
and a portion connecting the wiring pattern to the precharge
circuit.

30 [0016]



th : signal line potential selected by the gate Lines, wherein at Least an
el ectrode-side wiring pattern connected to an 'E} el ectrode on the opposi-t
side to the signal line side of the capacitor is insulated from a signa
line--side wiring pattern connecting the signal lines to the prec!hh arge
circuit, and connected to the precharne circuit at the outside of the
substrate, and the test nethod for the flat display apparatus 25 detects
portions associated with pi xel defects by app_yinc a pul sed high-voltage
between a portion. taking the electrode--side wiring pattern to the

outsi de. of the Aubstdaihe toafite abpoetd Y cANnectdmgr tthe M 41 agsgagyer nto
t: he precharge circuit. 30 [0015] Iv-,cording to the above configuration
of the f' IéPP6F§§P§yWhQEBa§ h%P%m%r%ﬁ%ﬁ%%ﬂayié@@ﬁﬁb@lkﬁlﬁhﬁéﬁapgﬁéls

: E-anued delﬁa{'Pl{; J-?(orfn%'ﬂcf‘@dd%l%'é’f ShIeYd, Tar @qﬁ%}p' ng g ?gg;e r. ed

I mages on tﬁe sectionby I; el EC ] ngpl xe S O section

us i.ng gauaalgle@eﬁqﬂm@lddspyayg;ewﬂamsmganebtmﬁgpl&agsdhﬁn@éaysﬁﬁsyl on and
the drive circuit are -Li"If egrally%formed or a substrate, and provided

with a breéﬁ&ﬁ@oncuﬁiﬁthQRGfkﬂne%mﬂﬂghdﬁgﬁhgg Wekh isigndl AEnsst the

redet er ere t X udes. capaci.t or._being
cﬁa rged, ghgggghglsggtl¥%)%ﬂ#}%hﬁeggégén %ﬁcgl S lnﬁ §P§§ﬂéké8am8§ t he
gate |inespnwhesebBtaktel eagt pRroekeeHr adenshi g@e\dhaﬁcgegcﬁ%h@&nfeennect ed
to an electrode on the opposite side to the signal |line side-- of the
capaci t or P§eChﬁ§GPEQ@@q&%ﬁﬁﬁi%l@ﬁaBUapﬂﬁdﬁtﬁ¥mun@dtlmEhg,Wherglntern
s.to the rech ree circuit

comect 19, egsianal, T 0gs, p e EENSUER £\ igL 1 3, 1egsginect oo

pc:ss ibl eihe pxeswt £a1 &I 6eNeBYcHEST itHE gate lines, wherein at

least an electrode-side wiring pattern connected to an

electrode on the opposite side to the signal line side of the

capacitor is insulated from a signal line-side wiring pattern

connecting the signal lines to the precharge circuit, and is

15 connected to the precharge circuit at the outside of the

substrate, it is thenpossible to execute the screening testing

without applying a high-voltage to the signal line side by

blocking the external connection portion, and applying a

pulsedhigh-voltagetotheelectrode-sidewiringpatternwhile

20 maintaining the signal 1line-side wiring pattern at a

predetermined potential. As a result, application of a

high-voltage to active device of TFT's etc. provided at the

signal line side is avoided, and it is possible to execute

reliable screening of defective pixels while effectively

25 avoiding deterioration in reliability even in the case of

configurations employing active devices of low withstand
voltages.

[0017]
In this way, according to the above configuration, it
30 is possible to provide a flat display apparatus test method

capable of executing reliable screening of defective pixels



wi t hout applying a high-voltage to the signal |line side by blocking the
external connection portion, and applying a pul sedhigh-voltage to the

el ectrode-side wiring pattern while 20 maintainii-a< the signal |ine-side
wiring pattern at a predetermned potential _As a result, application of
_a high--volt-age to active device of T}'T s etc. provided at the signa
line side is avoided, and it is possible to rixec te. reels able screening
of defective pixels while effectively 25 avoiding d:ter_i _oration in
reliability even in the case of configurations enp.loy.ino- active devices
of low w hatidrdeffottagesy a@biding dététidradyon aacosdi A 1ty Ehenabove
configuration., it: 30 is possiblE to urovide a flat display apparatus
test net hod™ thapasise of C@@«ﬁg&rm%. empapyieg sxttderi Agvotedefiedpivve

pi xel . “hiM?tﬁ%&%ﬁ?i¥8h¥a?¥8iding deter i.or. ati :>ninreliability even
in the case of configu rations enploying active devices of low withstand

vol tages. [[001@]] 5 According to the present. invention described above, by
connecting a comman |ine-sidew _ri.ngpattern of wiringpatt erns for
capaci tdrs of a PFgerdipdfpieehargeckt revien tdrrednartybed mkave ndgpendent

manner, it Eﬁ RQS$ 'gle 0 i:. r.el.i abl screeni ng of fective
pi xel s so as to e?b(ﬁﬁ%ﬁﬁéﬁéé%?dg Beye éP?éPgﬁ%ﬁ?? w?ﬁ??%89?§?§n§vep in
cases wher €oa thgatdtofs yst al pdixepl ay apparatdisyemleys tt EaRsikakonig Wi th
low wi thstand voltages. Brief Description of the Draw ngs
in an independent manner, it is possible to carry out reliable
screening of defective pixels so as to effectively avoid
10 deterioration in reliability even in cases where a liquid

crystal display apparatus employs transistors with low

withstand voltages.

Brief Description of the Drawings
15 FIG. 1 is a block view showing a 1liquid crystal display
apparatus of an embodiment of the present invention;
FIG. 2Zisablockviewillustrating testing for the liquid
crystal display apparatus of FIG. 1;
FIG. 3 is a connection diagram illustrating defective
20 pixel screening; and
FIG. 4 is a block view showing a 1liquid crystal display

apparatus of the related art.

Description of the Preferred Embodiment
25 [0019]

In the following, a detailed description of embodiments
of the present invention is given with reference to the
appropriate drawings.

[0020]
30 FIG. 1 is a block view showing a liquid crystal display

apparatus of an embodiment of the present invention through



15 FIG 1 is a block view showing a liquid crystal display apparatus of an

enbodi ment the present invention; FIG 2 is a blockv iewi':_iustrat:ino
1::c;sting for the | i_quid crystal display apparatus of __G 1; FIG 3 is
a connection diagramillustrating defective 20 pixel screer:i..rio; ar_d

FIG 4 is a block view showing a liquid crystal display apparatus of the
related art. Description of the Preferred aodinent 25 [0019] in the .
following, a. detailed description of enbodinments of the present invention
is given with reference to the appropriate drawi ngs. [0020- 30 _1G _is a
bl ock vi ewcshpwimigoa viguikl&r ylstﬂhe djjspjiaycr@ﬁp%&diﬁpm%ﬁ@pﬁﬁ‘a@dgmnt ?fl
the presen nventi on, throu h conparison wt . e |iqui crys a
dis S pl ay é&p%?%ttﬁﬁ sl Jigs CPHélgPﬁ?FéPncasth? Iderdt ervasat ﬁléspﬂqm

crystal di %@,tp@i par i
as)sll gned wth gg%%egp%%%?ﬁ%b%ﬁsn%%fgqrg%&e 41‘?“%%1 %hao% % ggSCFI ptions
rji thereof wirtd tdwerefgroedimd tretie 0215 ,1. ind- dupnitheed_ioguicsd gty shal
di splay_apparatus 21, a display section 11 on which pixels are arranged in
a matriX formEnd dei \V@eéielfé’éiet §mM3tefd 13 that display desired i mages on
the 10 displyayisection 11 as a result of se.7.ect.inc<i:.he ;i els of the
di splay section11 using a gate line LR and of dr.ivina the

In the liquid crystal display apparatus 21, a display

section 11 on which pixels are arranged in a matrix form and
drive circuits 12 and 13 that display desired images on the
10 display section 11 as a result of selecting the pixels of the
display section 11 using a gate line LR and of driving the
pixels using a signal line LC are formed integrally on a glass
substrate. Further, a CS drive circuit 9 is provided on this
glass substrate 10 as a precharge circuit for precharging the
15 signal line LC at a predetermined timing.
[0022]
In the liquid crystal display apparatus 21, a wiring
patternLCCon the signal line LC side for the precharge process
is connected to the CS drive circuit 9 on the substrate 10
20 andis alsoconnectedto the signal line LCvia a switch circuit
16. Moreover, a common line COM that is a wiring pattern on
the opposite side to a wiring pattern on the signal line side
of the hold capacitor 4 is insulated from the wiring pattern
LCC on the signal line LC side and is connected to a terminal
25 T2.ThewiringpatternLCConthesignal linelLCsideisconnected
to a terminal T1 adjacent to the terminal T2. As a result,
inthe liquidcrystal display apparatus 21, the electrode-side
wiring pattern COM of the hold capacitor 4, which is connected
to the electrode on the opposite side to the signal line LC,
30 is insulated from the signal line-side wiring pattern LCC

connecting the signal line LC to the precharge circuit 9, and



pi xel s usi
substrate.
substrate
i _ 1O at a
appar at us
the precih
substrate
via a swit

ng a signal line LOare forned integrally; on a g.la;s

Further, a CS drive circuit 9 is provided on this glass

10 as a precha_rge circuit for precharging the 15 signal line
predetermined . i.m:ing. [002'2; In the liquid crystal. display
21, a airing pat tern LCC, oni:.i Fe ; i_gn;_al line T side for
arge process is connected to the CS drive circuit 9 on the

10 90 arid is also connected to the signal. 1..7.:1. F ..i.il."
ch circuit 1.6, Mreover, a common line CONthat is a w _ring

[:Fi3' tt- ksofonhderOPRRSthE Bidtend By@ Mircung pait end Ot shes Propak | ine
he hol d: capacitor 4 is insulated from the wiring pattern. LCC

side of t
on the sig
Thewi ri ngp
T1 adj acen
di splay ap
capaci tor

fabsrticage11€:. side and i-s connected to a terminal 25 T2.

?bbzggrnLCCOn the signal.line:LCs de is connected tc- a term nal

t t0the termnal T2. As a- result, in the liquid crystal

par at usn2dni ¢ heae) ect rade-1s.dude cwgrsitraq patshenry h@atusthe hold

|, which connected to the electro

e on the opposite: side to the

signal #inél, LEft80 ke jsicnadk ddnfer 6/ Lhepsegmatged e dideppaeneiall : CC

p5 EhE I GREFG B EUFi 180 B BPRE BaF SRR SbIT fidle SaButPaie’ 10.
ERiyS tWaVs1 9P byt A Sii s €ISt cgﬁxsfﬂl@yoﬁ@lﬁ%ﬁgﬁgurét%n after

connecti ng
connect ed
[0023] In
t he signa

line is precharned to the potentia

of the capaci for 4

using a paehcti ¢f difenpikelshes|diguieh bor yseator tieptay cppar atusubtof the
%tzﬁggﬁzlh%ux;g%%fgél d%%%% 8{r}:916t FlIBXgloSthlaSt g{llev(fensib e Qr?lagg“ zont al

convention
drive circ

10

15

20

25

30

is displayed.
[0024]

FIG. 2 is a block view showing connection of the liquid
crystal display apparatus 21 and a test apparatus 22 at the
time of testing. In this embodiment, after forming each of
the various drive circuits 12 and 13 and display section 11
etc. on the glass substrate 10, various operation tests are
executed by this test apparatus 22. This operation test is
executed by controlling the operation of the test apparatus
22 using a controller 23, outputting from the test apparatus
22 an operation reference clock and various display data for
the test to the liquid crystal display apparatus 21, and
confirming the operation of the liquid crystal display
apparatus 21. In this embodiment, a screening test for
defective pixels is performed as one item of the test to be
executed.

[0025]

In this screening test, the test apparatus 22 sets the
switch circuits 15 and 16 in an off state and on state
respectively, and also sets the terminals Tl and T2 to
predetermined ©potentials. In this embodiment, this

predetermined potential can be set to earth potential by, for

10



12 and the vertical drive circuit 13 so that the desired image 10 is

di spl ayed. 0024 2 is a bl ock view show ng connection of the liquid crystal
di spl ay apparatus 21 an a test apparatus 22 at the tine of testing. In
this enbodi ment, after =ormn each of 15 the various drive Crcuits 1' and

13 and display section I:i. etc. on the glass substrate 10, various
operation tests are executed by this test apparatus 22. This operation
test. is executed, by control.l..i.:ng the operation o the test apparatus

22 using a controller 23, outputting fromthe test apparatus 20 22 an

oper ati on eebepencecadhocki rd heartieens ndisptayrdatr’?, tbor gridhed eshet o t he
liquid crystal display apparatus 21, and confi_nninx the operation of the
l'iqui d cry&falfhgi §pFayarappabus. €ds 21.. In. this enho i _nent., a

screeni ng tg§§6§or defective pixels is perfornmed as one .item of the :est
to be 25 executed. [0025; Ir_ this screening test, the test apparatus 22

sets the swtchNekxtcuiis testaBpphbaithsan2ofdpsiates ant erratiate T2
respectively, and also sets the termnals Tl and T2 to 30 predetermn ned

potenti%]sfrpﬁ-?%¥%h$ﬁﬁ6ﬁﬁﬁéﬂb,apﬁi§heﬂﬂéﬁﬁﬁéhﬁ9ﬁ?quW%%ﬂﬁ?ﬁciéheﬁg igttto
h I , 1 t . n o]
o oot ook e G o s et et Loy pionl T

a ground |1 ne thé test apparatus 2 . p%gratus 22
sepa ratesappertensi nal As 2 rosinen earthipai@ibdahen@nNd: vbhe apul sgd

hi gh-vc; I t: aae descri bed . .
excess of the operating voltage 1is applied between the
transistor 3 and the hold capacitor 4 for each pixel, and
10 detection is then possible in a succeeding detection process
for pixels that may become defective pixels upon arrival in
the marketplace.
[0027]
In this embodiment, however, it is possible to execute
15 the screening testing in such a manner that a high-voltage
isnot appliedtothe switchcircuit 16 by connecting the common
line-side wiring pattern COM of the wiring patterns LCC and
COM for the capacitor 4 of the pixels to the precharge circuit
9 externally in an independent manner. It is thereforepossible
20 to execute screening of defective pixels while effectively
avoiding deterioration in reliability even in cases of
configurations employing transistors with low withstand
voltages.
[0028]
25 According to the above configuration, by connecting a
common line-side wiring pattern of a capacitor of a pixel to
a precharge circuit externally in an independent manner, in
this way, it is possible to carry out reliable screening of
defective pixels so as to effectively avoid deterioration in
30 reliabilityeven in caseswhere transistorswith lowwithstand

voltages are employed.
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above in PiG 3 is applied to the liquid crystal. display apparatus 21. As
aresult, in this enbodinent, a voltage in excess of the operating voltage
is applied between the t.rajs:i.sLor 3 and the hold capacitor 4 for each
pi xel , and 10 detection is then possible i.n a succeeding detection process
for pixels that may becone defective pixels upon.. arri v:' ".71 the

mar ket pl ace. [00271 in this erthodinent, however, it is possible to execute
5 the screening testi _r.cl in such a manner that a high--voltage is not
applied to the switch circui.t 1.6 by connect ing the cole:non lire-side
W ring patti@Re9COM of the wiring patterns 7:<<_:C and COMfor the
capacitor 4 of the pixels to the precharge circuit 9 externally in an

i ndependent mannéP FheeROGRGTE 3¢ 2CHHRARPRNE 2 iRick el S - 86Ri ng of

defective ixehs WhbLeRELECLAYE! dhe AN GRIELQY ahiaRJl BoLeLLADI ity
even in cases of confi.qurat_ohs enploying transistors w th 6. a

W t hst. an: COMv bkt agese cf &D28:4k e in 1AcC Gl BY et Pré&bHenabiovesrcoisd iigubgt | on, by
connecting a comon |jine-side [ .ring pattern of a capacitor of a pixel to
a prechar g8ocleeiftlextiedhdla Yhif apsSPadepestiteAtt HE 1P &ossible hPs way,

It is possifhe 10;6an LY e dELhakl & SET FEPLRT, Yoc JRIGGL NG P X§L8 SO as
to effectivegyeavoi% gé%erﬁ%ratlonjiﬁﬁggsretla%?1|tyeven.:%i%cases?
aicr-re.trande sborsw BEC beive tikgtami exvelrhagey.are enployed. 11 [0029] n
t he enrbodi nerit described above, a description is given
[0030]
Further, in the embodiment described above, a
10 description is given of the case of applying the present
invention to TFT liquid crystal constituted by a display
section etc. formed on a glass substrate but the present
invention is by no means limited in this respect, and may also
be broadly applied to various flat display apparatuses, for
15 example, various liquid crystal display apparatuses such as

CGS (Continuous Grain Silicon) liquidcrystal etc. and further

to EL (Electro Luminescence) display apparatuses etc.

12



of the case where: only The common line-side wiring pattern COMis
connected externally but the present invention is by 5 no neans |imted to
this respect, and it i s also possible to collectively connect the wiring

pattern LCC. on the signal line side to the SC drive circuit externally. c
lo U Further, in the enbodinent ciesc:::i ed above, 10 description is given
of the case of applying the present: invention to TFT |iquid crystal

constituted by a display section ebﬁé{fgrned on a glass substrate but the
present invention is by no neans | M3 in this respect, and may al so be
broadly applied to various flat display apparatuses, "or 15 exanple,
various.liqdi dféryst dlisdispl aypappatat usescBuding ' ra asdi £  Codddrunus
Gain Silicon) liquid crystal etc. and further: to FL (;lectre

Lum neseence)cidi splxay sappas atdiseseic. 142 { NMESiA fFain displ ay apparat us
including a display sect i on in arranged in whiCYi p i,:els are. a matrix

form andraudti ver eikgubyif@radi spbayingsdesis ed | mges, an Ssaécldci@éﬁl y
|

section by selecting pixels said display section usin', gate nes and

driVingeT@EtiH?SkﬁQ%hslkﬂ?ssaﬁﬁi@i@?ﬁg&afxﬁﬁﬁkﬁpPhégﬁ%S?ggedﬁh%%s clfpuit

being integrally formed on a substr ard fla ay apparat us

compri §kAgind RLEnchange ciyGuid oI, pre;scharaing, sajd signal; Jines a
predet er m ne tlnlng;Q&hereln sdi d plI xe |§C€%des a capaC|toF'gef%ﬁ“§harged
bY= Saggréhggalbéiggs f%%éﬁ?éfﬁyvsﬁkﬁ%%%P %% Sgidsggggrg{g?s’said flat
display apparatus comprising:
a pre-charge circuit for pre-charging said signal 1lines
at a predetermined timing;
wherein said pixel includes a capacitor being charged
by said signal lines potential selected by said gate lines,
wherein at least an electrode-side wiring pattern
connected to on an opposite side to said signal line side of
said capacitor 1is insulated from a signal line-side wiring
pattern connecting signal 1lines to said pre-charge circuit,
and 1is connected to said pre-charge circuit at outside of said
substrate, wherein a pulsed voltage is applied between a portion
taking the electro-side wiring pattern to outside of said
substrate and a portion connecting said wiring parttern to sad

pre-charge circuit.

s The flat display apparatus according to claim 1,

wherein said wiring pattern on said signal 1line side

13



wherein at | east an electrode-side wiring pattern. connected to on an
opposite side to said signal. line side of said capacitor is insulated
froma signal line-side wiring pattern connecting signal lines no said
pre-charge circuit, and is connected to said pre--charge circuit at
outside of said substrate, mherein a pul sed voltage applied between a
portion taking the eiect_o- i.de mﬁring patternto outside of :aid

sybstr?geigggﬁgt€8r£|ogal nnectl 9,8 ﬁg Vlargn q{ (qgkél\J¥§é5¢?e char ge

ci rcui i at dlsp ay pparat S accordlng $Fi d
mnnlng tern on sai d signal, tine, side Q |11C to 8<3id
si gnal 2T'i ne vi's a EwitEn cgfaég S nccfewlcfeicfé 8n g{@’l% dJe% &6,

Sc3i _?_ active. device is a dc--vice made ¢c_ -t,r-_=nperai _, pc'.ysi=icon

or CGS @_xﬁ—temperature polysilicon or CGS.
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