~; Fme3eS4P| . 6T48?* FLAT DI SPLAY APPARATUS AND FLAT DI SPLAY APPARATUS TESTI NG

-~ METHOD Cross Reference to Related Applications 5 [0001] The present

. docunent is based on Japanese Priority Docunent JP2003-186430, filed in the
Japanese Patent O fice on June 30, 2003, the entire contents of which being
i ncorporated herein by reference. 10 Background of the Invention [0002] 1.
Field of the Invention The present invention relates to a flat display
apparatus 15 and a flat display apparatus testing nethod, and is, for

ot ve SRR ARRAAY At SRS el o AR TS,

Description of Related Art 20 In rementiopears, for exanple, a liquid
crystal display apparatus that is a flat display apparatus applied to
nobi |l e term nal devices such as PDA' s and nobil e tel ephones etc., have been

proposed where drive circuits of a liquid.crystal..display panel are forned
integrally on a gl aégzéos'ssu(t\)%?ér%’f%ncﬁaﬁo ]T‘-"si'-'eaa/nilpl?s]'uﬁcaatSﬂ"Tl%'r'f’gﬁIy Substrate
constitsutipgodte liquid crystal display panel. [0004] These liquid crysta
~di spl ay apparatuses are such that each pixel is formed by a liquid crystal
cel |, a pol ysi |ITh®nP3esqrT dvRumeRt| msTrkaredt on) Jekanecss Fmiviitidii ng
device of LhisLlouis erysial, el ki and; 2 ol g gapacktote oA display section
1  is forne y-arrangi ng these pixels in a ARErTR Sand T8 driven by
various droye genkCudd s @nnangethar @uid ddhecpgtépher b of whhendisdilay
section, thereby displaying various inmages. [0005] 5 Wth liquid crystal

di spl ay apbarerreestedwirgraerky isefamgngast one defect in a nultiplicity
of pix&#s arranged in a matrix, this defective pixel is observed as a

bri ght™1 um nescent -spot and the quality of the display imge deteriorates

consi derably. Various netggesgreued tder o rmdhtiaan proposed for.
detecting these types of defective pixels, for exanple, disclosed in
Japanese PHE@]1 Application Publication Nunber 2002-221547. Summary of the

| nvention 15 L0 ] Y with these liquid crystal display apparatuses,
there are %ase’sgfvﬁecr’go%?gé ‘fev%tlb‘l’r%(el s occur when used in the marketpl ace

even they are nothgeteséedibyechesbs rall dthe td 818t ShidIRHppakhe- gy esent
invention has therefore made it 20 possible to detect this type of pixels,

whi ch ¥ay #resrfd adediemniacapparatusaekéipomsthagt, amdisi meraxain i ng
tests by periprmnf. 3¢ g NG $'299+85C8 SLALFA LRI where arive
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 mcbile telephones etc.,
have been proposed where drive circuits of a liquid crystal
display panel are formed integrally on a glass substrate that
25 is an insulating substrate constituting the liguid crystal
display panel.
[0004]
These liquid crystal display apparatuseé are such that
each pixel 1s 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




» - [0007] As shown in FIG 3, in the liquid crystal display 25 apparatus, each
pi xel is formed by a liquid crystal cell 2, polysilicon TFT 3, and hold
capacitor 4. The polysilicon TFT 3 is connected to a horizontal drive
circuit .and a vertical drive circuit by a signal line (colum |ine) LC and
a gate line (rowline) LR respectively. It is then possible for a 30
-'screening testing to detect pixels as defective pixels that may becone
defective in the marketpl ace beforehand by applying 2 a pul sed

hi gh-vol tage such shown by nupneral A to a common Jine COMthat is a
WiTing pattert e RE TRUN1e8 EhecerBike Lt dat BaM Hat: GRRLSITAT | ne si de
of the holw, capacitordride Tt uA¥sSad ruabkads rbanget n@hostt i o Peaks o- peak
value of 1 5 which is approximately twi'ce of the normal operating -

‘vol tage, ithésdssliy sevbidrgehargey dimnl ayimd hetmaind s olntzagps .Va bet ween
the transig@ié 3 and capacitor 4 of pixels that are nondefective pixels and
do not bec dkfective on the mar ket pl aces. [0008] 10 Because of this, as
shown im FIG 4,544, ﬁ&@iay&eygéai AW 6F ¥sbakahsel ayrappahatdsid, a
wWiring pattern froma drive circuit 9, i ch precharges the signal line
LC to a pretdet eruathedepdeeact aln al mul bkehitcehporpixeleuasrdegedairext erna
termnals Tl and . T2. In this mag, $redet rm ne test%iS equiqgent can be
connect ed EhBakiriEng HHtT P ERAEEEF eBAFRY st P3FE X et bt &d, PEHE Y ur t her,

enabl i ng Ve oSsKLAES Blort €56 @ASCULES 1 EPOBY] MATELN sph Byt Dinddui d

crystal display apparatus 1 shown 20 in di splay séction 11 is

formed by detangongtes xebssidbraihlys Canstut utethdys shaveuilte cefstal cel |
2, pol¥siIiCOn TFT 3 and hold capacitors 4 on a %{%§ substrate 10 in the
form of? a REERBECRRSGYATF PR ASGF5t BYPFRE e%]eq:mrg Ry%Eptay section

are then cegpectegd.a hoctaeatdl fhi veihddd cubteh? adbpdertipal drive

circuit 13. The horizontal drive circuit "12 and the vertical drive circuit

13 are foraedlonathengiasisesub8®2-at21307ar ound the peri phery of the display
section 11. The horizontal drive circuit 12 takes gradation data that

i ndi cates gradation of each pixel as sequential input 30 and outputs drive

signals for each pixel sequghlial) bd RHd Tavdidal 0 the display section
11. The vertical drive circuit 3 13 outputs a select signal for selecting

out put® of [0b@6hori zontal drive circuit 12 to the display section 11. In

this way, it is possible to display, desired i mages aon the disgla section
11 .by driving piXFeveF- f’ﬁéhdﬁl%epﬁeaijll@é%?FGN%PrléHg“&}@ FAPFRR-197 T of a

lmiatn rei X W[liéggg ra_eﬁée%}alggg_ e tdfé%eg.g?i%el bPge LR and;dRAuR WWed ?fﬁ shgnal s
' quid crystal display apparatus 1 Is configured so
that it i|ismpeksitplectoecent ttHwy comnecti datbetaddry thests 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 ligquid crystal display
25 apparatus, each pixel is formed by a liquid crystal cell 2,
polysilicon TFT 3, and hold capacitor 4. The polysilicon TFT
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




» 10 horizontal drive circuit 12 and the signal line LC via a switch circuit
15 constituted by a transistor that is an active device and it is possible
~to .connect the signal line LCto the common line COMvia a sinilar swtch
circuit 16. In this way, in the liquid crystal display apparatus 1, after
the switch circuits 15 15 and 16 are set to an off state and an on state,
respectively, and the signal line LCis precharged to a predeterm ned
voltage by the CS drive circuit 9, the switch circuits 15 and 16 are

changed over to being an on state and an off_state, respectivel so t hat
each pi xel2 G458 HAEPEROITAPE el ciiarhrHg PE BXEHA A 26 A(CPFITLL er m ned

timngs actordidigsr i@ athesdsiyer .08 Ml sieh oS thEadEp s SVEE SAlc@hdd ne
reversal etc. occurring at the liquid crystal display apparatus 1. In the
confi gur atsome slowhaitnoFlGsignal ildnansed¢ evihdlhechpadi tapaandods 4.s a pad

el ectrode. [001l1]. 25 A screenjng testing-is executed as fqll ows. The
SOl tnge SiTHTR Bl RA ERR R MARS GRPPRE RaISE EaEa VA e Rl Th

pr edet ¢f i ped-ly Qlst 398 by petd 1 PYwtibe ShichehSineubberdbiagd dbedtpd ng for
precharging in an off state and on state, respectively, while the
connect i onibéswednt ¢ herdlaragenbd sgdi t BA@nandi T2steared vol fagéVerbaethaten t he

switch circuit 16 iis set to 4 an off stafe and a predeternined voltage is
appl i od 1 oL RRETEBRHERAF SR FaBAST LB deUeb it 1F CRAL AR TIRE T IOE

pul sed hi ix&iéagﬁde&sn@@As%%@an@%%m& dibe-holgh canasi 4 4, but also

to the switch circuit 16. result, 1n the case of using transistors

with a highot@wghstand vol tage, screening is possible w thout there being
any problens, but in the case of a liquid crystal display. apparatus 1
configtfted by ustHFEHTARS oy @% 17 Wfolpoélﬁj'tﬁ_stéﬁd%bﬁ&ﬁ? ‘?jfs]_e R
screening { e3bid%d fod Al RefsHight 'agFQEQItuEOlE he Jigliabpbick - af £1bg 41 quid
crystal display apparatus 1. [001 In order to take into consideration the

above poi n€§, dibve hel preserft, iwhierlt ipoecheaviedeshe Blighadi $phayl@ppar at us
paratus testing, net screeni ng

and a flat disi%%/a, | hlgﬁc;lqca abl e qf executin
of defecti ?réjﬁf_? TP POPRbTE lmahfiel 2 b CETROrEc Ve PY L aYEFd
deterioratLofeifla{ %éﬁﬂ'ﬂa‘hltsyTﬁvaE}{B irh |, cAP R fwd Pe prerbiaurahibanse dher eof
enploying transistors wth 20 a | ow wi t hstand vol t age.

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, a display 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




[0014] In order to resolve these problens, the invention is applied to a
flat display apparatus where a display section conposed of pixels arranged
inamtrix fromand a drive circuit 25 for displaying desired i nages on
t he 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 forned on a substrate. The flat display apparatus of
the present invention has a precharge circuit 30 for precharging the signa
redeterm ned timn reLn the_pixel includes a aci tor

| i nes at i ;. wh
bei ng char bedOBEPERE 8 Sedidfial S 19T pEYenerAPCEracCOaPHE St [d gt | i nes,

wherei n atnbepsbnem elreGlr 0fe-si €824 thg PAIL BN seerneated, g @y £l ectrode
on the opposite side to the signal line side of %he capacitor is insulated

froma sigmay, limésspdesubieny gatspéry Gesbnadcinagrs loe shgrnadsplawes to the
precharge circuit, and is,cpnnected to_the precharge circuit at the outside
b “the SubSEFELe TOBYSHE LT ERGH e e oFrioenEl G 1os” BPFH Gl 45 2H9%Le et hod
for 10 ;. fiateyh SRy o2PPALAL LS WS @1, Hb SPL BY-5&8 1 OR hNg WPk ey il xel s

arranged in a matrix fromand a drive circuit for displaying desired inmages
on the di shRagndedtova by bt esigmylpi kiohs IgF- t he di spl ay section using

gate lines gﬁﬂ griving with signal lines, the display section and the drive
circuit ar&’Ph? grally 15 formed on a substrate. The flat display apparatus

i's provided w thrige pr &AM 48 Ridauidh SHah WPEEERALELA01the Sh9ppl,tddes at a
predeterm ned timng; wherein a capacitor being charged by the signal |ine
potential sel ébaediby isheogatiblli rtes,cuthertsl catnd@aisin dresient ridue- si de
;“i;'nglglqoﬁtn}gsggagggg h8Ge &1 20 A0 18! SE1 LRES hAT T RBRVES LI 4R the

circuit 15 constitutedbya transistor that is anactive 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 15 and 16 are set to an off state and an on state, respectively,
and the signal 1ine LC is precharged to a predetermined voltage
by the CS drive circuit 9, the switch circuits 15 and 16 are
changedovertobeinganonstateandanoffstate,respectively,
so that each pixel can be driven. This precharging is executed

20 at predetermined timings according to the drive format such
asframereversalandlineréversaletc.occurringattheliquid
crystal display apparatus 1. In the configuration shown in
FIG. 4, C is an,extérnal capacitor and 18 is a pad electrode.
[0011]

25 A screening testingis 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 c¢ff 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




the signal lines to the precharge circuit, and is connected to the ‘

: precharge circuit at the outside of the substrate, and the test nethod for

the flat display apparatus 25 detects portions associated with pixel

defects by applying a pul sed hi gh-vol tage 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] 6

According to t above configuration of the flat display. apparatuys where a
& SR 3 Brhian

di splay se i BT A Ditk BE ARGEG) HOLLREEI R # dtQ s ve
circuit fofsghSphaytryng desired i mages on the display section by selecting
pi xel s of the display 5 section using gate lines and driving with signal
|l i nes, theld?%&play section and the drive circuit are integrally fornmed on a
substrate, and provided with a precharge cjrcuit for pre. chargjng the
signal lines atapt&detier rlrpngra}?rﬁer?dil ’@?’Ei“ﬂgt h'ﬂepﬁgfﬁﬁ Ry tagg%apaci t or
bei ng char ged, i fhie nefeaBah 10 e nealenbpakipbxel s el gakedehydde gate
lines, wherein at |east an electrode-side wring pattern connected to an
el ect rode switdk capposittle shde tesibhe, snghal cdssmefsisdeqoiframei sagpaei tor i s
insul ated from a, signal Iineufid;#g ring Eattern_connecting t he signa

Yoanrtd 9% 18 &

lines to tHE“PreehaPge et FRBRNES ePLT SERESpr ECHA ge
circuit attBQE_eQ&éi%c{’%n?pf&?lérH@ﬁH@é en the ichiskh6P PISFLRLE- L PsEXpCUt e the
screening testing wthout applying a high-voltage to the signal Iine side

by bl ocki ndishbeaexdampasdtconnectngypaed bognusang apphgingoas with a
pul sedhi gh-volta ?%Pthe electrode-shdemjrin patternwhil e 20 nai ntaining
the si Hhal 1PTndiSheE AR i Wyl 2% er A& %F%ﬁ%&él%rﬁ‘?ﬁiéﬂn%otlé‘nﬁ%‘?he%s a

result, apH!ai:E%ieHE‘aPftdl'ﬂ‘t%gﬁél’?éﬁﬁﬂft& QaEhi Ve dled eeyatalFdi Sofle-

provi-ded at the signal line side Is avoided, and it is possible to execute
reliabl e seppenahygsol.defective pixels while effectively 25 avoi di ng
deterioratiﬁn 53 reliability even in the case of configurations enploying
active devil€843bf | ow wi t hst and voltages. [0017] In this way, according to

the above configygali Qi fldf +3Qe! §n983c§érpéfdé%ﬂ legher aﬂofrle%ogffaé@ ay

apparatus test nethod capabl e of executing reliable screening def ective
pi xel s1¥ thhipeeséiedmweelbi cav pirdiviigeded ef 1ar atiisprlaynapekirabiiki 4ydeven in
the case of configurations qulo ing active devices of | ow w thstand

vol tages. f 9G5S Cor YPgy" ‘_1ffée%r]é?eﬁ?tpﬁgé?ﬁﬁﬂ?ﬂ'edg&?i‘%‘éﬂt%%ve, by
connecti ngsa-6@ANRY biENGeFed® 1 Wl i1k ARt 6 Ny Ofe M AR Y RAMASF NFhile

effectively avoiding detericration in reliability even in

‘casesof theconfigurations thereof employing transistorswith
_20 a low withstand wvoltage.

[0014]

In order to resolve these problems, the invention is
applied to a flat display apparatus where a display section-
composed of pixels arranged iﬁ amatrix 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



for capacitors of a pixel to a pre charge circuit externally in an

i ndependent 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 enploys transistors

with low withstand voltages. Brief Description of the Drawings 15 FIG 1 is
a block view showing a liquid crystal display apparatus of an enbodi nent of
the present invention;, FIG 2 is a block viewillustrating testing for the

| iquird crystal_displa ratus of Fl 1; . FIG, 3.i.s a copnection diagram
st rat | vt domie boSBREi2b e R eehT Ry ARG i APBTGeR T ew

showi ng a {&igui dagr Yt bt bl ayaapRacahys it dhe rebatedeadt toDageription
of the Preferred Enbodi nent 25 [0019] Inthe followi ng, a detailed

descri pti opleftt epdedimbhesorposHee priceche ihweagnea 1sngisige aftthe ef erence

to th i at e_drawi ngs. 0] 30.FIG 1.is a block.view show
| Pqui @ or ySTare B Sl sy BPAL BT 08 S0P St 190Bdal HRTOLI® e BPGEErte huent i on

throughs 8 cofREPALH thé’“sﬁ_@nghgiﬁes-HEthie&W:Qcﬁéﬁ’ ali xdiSpl,a¥nappar atus 21
has the simlar configuration as the liquid crystal display apparatus 1

descri bed abovectad FtG theapdechagshewsiassiigned wilteh ursiaspondi tige
nuneral s, gggsgggLécated descri ptions

[0015]

Further, the invention is applied to a test method for
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, thedisplaysectionandthedrivecircuit areintegrally
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
25 detects portions associated with pixel defects by applying
a pulsed high-voltage between a portion taking thé
electrode—sidewiringpatternixatheoutsidécﬁfthesubstrate
and a portion connecting the wiring pattern to the precharge

circuit.

30 [0016]



5-thereof are therefore omtted. [0021] In the liquid crystal display -
apparatus 21, a display section 11 on which pixels are arranged in a matrix
formand drive circuits 12 and 13 that display desired i nages 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 forned integrally on a glass substrate. Further, a CS drive
circuit 9 is provided on this glass substrate 10 as a precharge circuit for

recharging the 15 signal line LC at a predeternn tinmng. . [0022] In the
Gui'd orystal Ao b pS BT iy ARAGLHaD 0d T G P T D gnal
line LC S'%%%Q%tﬁmﬁf&%arcﬁ%p%@c%@%tligncgﬂnﬁﬁ@ﬁ poxdhe LS fijae circuit

9 on the s trate 10 20 and 1S al'so connected to the signal line LCvia a
swWi tch cirtmid nbfridfeareandaa chmmn diimei€OVbrhatspsapingrdesipatt ern on

the opposite side to a wrin attern on the signal |in i de. of  the hold
capaci tor ¥'¥8°% RB(H Q&FH¥%£?gﬁEl%P AL Lt ° 1 %H%ﬁﬁgégiﬁ&ﬂyline LC
side and is.conneciedhd Qoo 8h Ak N @SN 1 G W kRgnRAt | 8RB LGGHoN the
signal line LC side 1s connected to a termnal Tl adjacent to the termnal -
T2, As a réssplayisedthied aqd dhergsiwd displidy aappanteasally fdwned
el ectrode-si de mﬁring%€attern COM of the, hold cqgggitor 4, whjch_is

S

connect ed ?® RhEWRPEERT BB PHRVHPPOsTHE! s der e P4 HEE sTHRAFLTi T Le, 30

i's insulatgd.fyomtherabgnahn i Ngrsd deaYrddag Rat hetnt infda £onnesd ing the
signal line LCto the precharge circuit 9, and 9 is connected to the
_precharge thecpited amtctheow sigaadftdarhéednlgsthatrgedOby[ 00233idmat hi s way,
inthe |liquid crystal,displaﬁ aggaratu 5 25, after. the signal .line LCis
pr echaled! 1B R Fotieht PAFSdF TRECHbEY Babati T3te 4 1 0ESgVapatR HFfferent
to the I'iquidserystal) display-appar atushel dhaLopveshihensbqconfigyration,
each of the pixels is driven by the horizZontal drive circuit 12 and the
vertical delgetebdeuit thd sppodhipte theladési tled siignge 10ne ssidisplfayieel. [ 0024]
FIG 2 is a block vLemLshomAn% connecti.on of _the Iiguid crystal display
appar at us 93PaRUTAr tisinappak @J?xﬁbaéF4¥ﬁ§-%?ﬁ%“%} ¢ &G PRRCERT s

embodi ment coﬁﬁéshagrlﬁfi@%i@%ﬁ %néé ﬂ&%h\éa%i:@eﬁaggé V8 (Chqui Bsgldsand 13

and di spl ay section etc.” on the glass substrate 10, various operation
tests e exeanateddbyot the tpestchapger atiuvsud2. athithopsriatidm ¢Esthes

executed by controlling the operatiaqn of the-tezgeggParaLus 22 using a
cont rol | er 5885t EaEButlth HiyCREBMOSH Blést© §pparhe RTINS heF A Pdn

reference gl n i ous. di f t t: te:t.hek hgui,d crysta
i spl oy apearaeas B e e e e S Sar Y Ra™T gin'd oyt a
di spl ay appavakisg2lthé nextesnahbodinent jom sereemm ngah@ssppbyinefacti ve
pi xels is perforned as gne itemof the test tq be 25 executed. %0?25] n
this screeRPhgefddIhMod tegsttappardeas rodesat e SRRTH ¢t €ttt 15 and

32 PR R0, o0 L, enRsl Vb el og el i nal
pr edet er m peddpotenthal qartdieiselt. tAsear ttepolent eablhygatfion X 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 1is possible to provide -a flat display apparatus test method

capable of executing reliable screening of defective pixels




-exanpl e, connecting the termnals T1 and T2 to a ground line of the test
apparatus 22. [0026] Next; the test apparatus 22 separates the termnal T2
5 fromearth potential, and the pul sed hi gh-voltage descri bed above in FIG
3 is applied to the liquid crystal display apparatus 21. As a result, in
this enbodi nent, a voltage in excess of the operating voltage is 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 beco fective pixels, upon arrival .in the parketplace. [0027] In
thi's enbodtholt SUISREHIELY 470 4T JUE QPG P SbABBAL TE8 e He bV Gaifhg
testing in;SYeh a;HRYIELh PG, RaDE 8hs \WRH1288 P2 BRT vaRRV 8L 4 8K, S tch

circuit 16 by connecting the ' common |ine-si'de Wring pattern COM of the
W ring patwermstdanQC wnbta30hs for t he capacitor 4 of the pixels to the
prechar ge g&éﬁgit 9 externally in an independent manner. It is therefore
possi ble 2 bxecut e screeni ng of defective pixels while effectively

avoi ding deteri %@ééfﬁ&ﬂg{‘te%ﬂéﬂﬂés@hteyl%@eﬁﬂwﬁ%%%dﬁib%%ébevé?tﬂfﬂs
enploying transistors with | ow wi thstand vol tages. [0028) 25 According to

t he above comieguizg acommon Icormecitdeangt ai mppabhetn péwsirdaapat tygrpat t er n of
a capacitor of a pixel to a precha{@e circuit externally in an independent

manner, i nt?hiPRAR TS °f BoRLFBE &1 G PAFFYIBHE FLFFAbFESBARENG of
defective ph el n30p@ale: SLbeet] vel | S0 ghdel 6l o1 AL 8l s Byl fabi | ity

even in cases where transistors with I ow wthstand voltages are enpl oyed.
11 [ 0029% cteenieg enbodeffent idespikbéd abowes, ta defSByatpivaly isvagiden of
‘the case where onlg the comon, line-side wirjng pattern COMis, conpected

ext er ndl | yIBEET1AEEhtRR et FRVEMRTBHEY SYSP SRS e RR t2d- 1 i s

respect, apgyitais Als3A ROSSHPALatOs CARELIY el YakONOEsts t R Wi riflg pattern
LCC on the signal |ine side to the SC drive circuit externally. [0030]

Furt her, iwitheteandodoheageslescri bed above, a 10 description is given of
-the case of applying the present invention to TFT liquid crystal
constituted by a display

Brief Description of the Drawings
15 FIG. 1 is a block view shdwing'a-liquid crystal display
apparatus of an embodiment of the present invention; |
FIG. 2isablockviewillustrating 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 liquid crystal display

apparatus of the related art.

Description of the Preferred Embodiment
25 [G01%9]

In the following, a detailed description of embodiments
0of the present invention 1is 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



"section etc. fornmed on a glass substrate but the present invention is by no
"nmeans limted in this respect, and may al so be broadly applied to various
flat.display apparatuses, for 15 exanple, various liquid crystal display
appar atuses such as CGS (Continuous Gain Silicon) liquid crystal etc. and
further to EL (El ectro Lum nescence) display apparatuses etc. 12 CLAI M5
1. Aflat display apparatus including a display section in which pixels are
arranged in a matrix formand.a drive circuit for displaying desired imges
on said display sectign by 5 selecti j xel' s of said display section using
ot || nesSSRRR St i ok VR si e | Habt & S tansih Sy Lal Btiar shies o o
drive circp haRaingshAL egFAdrf R BNa @ (3ubsi &t & cryaid 1 fdalpdispl ay
apparatus conprising: a prechardge circuit for precharging said signal lines
10 at a pracedsxmsdd deismmpedhebeva sai LI ¥elandntbusleswa aapiariddr bei ng
charged by said signal |inpes otentggl selected.%é& gate |ines, wherein

saj d
at | east afte?eEPFORRPSRAL S PPRGTRAET e PR SR EF D G Tt Ripds te si de

to sai g signaledtnerside sl saitCapacitor is insulated froma signa
“line-side wring pattern connecting said signal |ines to saidprecharge.

circuit, ab@0z¥] connected to said precharge circuit at outside of said

substrate. 20 2._The flat display apparatus accordin claim1, wherein
said wiring patt¥®t ﬁ%@nléafl&ids' ﬁ)ﬁ%?afiqﬁesgji@é FrP A c%’gd 2SR PRSI gnal

line via aséc‘f\ti&tf' 1Ci Bﬁ%ﬁiézﬂcﬂ%l@ 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 C5 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 liguid crystal display apparatus 21, a wiring
patternLCCon the signal line LC side for the precharge process
is connected to the CS drive circuit 2 on the substrate 10
20 andis alsoconnectedtothe signal 1ineLCviaaswitch 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
256 T2.Thewiringpattern LCConthe signallinelCside isconnected
to a terminal Tl adjacent to the terminal TZ2. As a result,
in the liquid crystal 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




+ ‘an active device, said active device is a device made of | owtenperature
polysilicon or CGS. 25 3. Atest nmethod for a flat display apparatus
i ncluding a display section in which pixels are arranged in a nmatrix form
~and a drive circuit for displaying desired i mages on the display section by
sel ecting pixels of said display section 30 using gate lines and driving

with signal |ines, said display 13 section and said drive circuit being
integrally formed on a substrate, said flat display apparatus conprising: a
precharge circuit for Erechar ing said signal |ines at a predeterm ned

timng; 5 Wh&BNFEEdHi et BrRchades 3 Eaphtit 8F WeF iy ' SH&SgRE WiF sai d
signal |ings,potentifph selected by said gate lines, wherein at |east an
el ectrode-side wring pattern connected to an el ectrode on the opposite
side to theogzghal line side of said capacitor is insulated from signa

line-side 10 wiring pattern connecting said signal |ines to said precharge
circuit, and is ]E:‘baﬂ"gc‘-‘[ &F Yo 10hé&DSr élgﬁégg%rﬁ?g%hi @1%1?1%&%9%%?‘?%& d

B A L i
vol t age bedtfvedre doldr tapaciakirng udiegehegdtiodbiSicdent tionghpali@rirt o
"~ outside of said substrate and a portion connecting said wring pattern to
said pr ech‘éF@%télr Fegpday apparatus lcof the conventiconal configuration,
each of the pixels is driven by the horizontal drive circuit
12 and the vertical drive circuit 13 so that the desired image
10 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

15 the various drive circuits 12 and 13 and display section 11
etc. on the glass substrate 10, varicus operation tests are
executed by this test apparatus 22. This operation test is
executed by contrelling the operation of the test apparatus
22 using a controller 23, outputting from the test apparatus

20 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
25 executed.
[0025]

In this screening test, the test apparatus 22 sets the
éwit_ch circuits 15 and 16 in an off state and on state
respectively, and also sets the terminals Tl and T2 to

30 predetermined ©potentials. In this embodiment, this

predetermined potential can be set to earth potential by, for

10



14 . AX. A<o. A<o0. A, . AoAI A .A 0. Ao0.AO0A. A A .AoQ0 B]9<Xy|
7>" #V{ vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca]
cal] ca] cal] ca] cal] ca] ca] cal] cal] cal] ca] ca Kv EL<; z;

vc-1c$cLM xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! MRnu' b

W T #2# I #QHHSFS$3%- 98084 &) ' g' (((-(\) K*} xsnid_Z]]ca] ca] ca] ca] ca]ca]ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! K*

++,D. K. .. ////0ONOO1: 1N1lp 112 2233N33 I
]{ca] ca] ca] & %’a]C@ElIJ]e(‘? ]l@ﬁ]v %%]% % ﬁﬁg] 'ﬂc’t} cﬁ] %la]?c]g]]ai;ﬂ:g?cﬂa]cg
al 445578F89 ¢ R test apparatus

; <<???N@aaadVAABDCCDDEF &%G}xsnl d Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cac]@:%lifba] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! EGEGG HcH HH

| ] cal Cal cal ca] VATiCalCRU} CAT CAPEAT R b £ o] & AT Ehreal LA] LAt el Lhy Lo cai NOOO
ket e ke bttt e e

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca; Bs9<aB, F
4"10% & ()abo@ Fid" T0GE, 8, &s( epplicd 4'010%gg& iguid <rystal dlsplay

10% & P10% %. &' 7hr" 0%/ V., & Lk"10%0 O & ()-:
oY Ok HEa e ta T B 5 He Tt TS ibsents. AoYeLredasiy () -
10, 10, 10c4p2830%r& 'spé"ag vQ))l‘ta\gé 575 OGBS 631~ bobQUE (Y ~

~ =f[<ITURi ! P"109%9, 9, &' 1 gl0% & ()-&10% & ()- \, p$1ove@a () -
"N, p$10%’22&t(an3181;cp)$1@0/&‘1c@)thé>ho}<d/7<:a:pac:ator 4 for each pixel, and

fl'?i ];:,>i O/ZQ c%z %C]FHO%?% Eg(%ﬁ)#?%%‘f%lﬂ aﬁ\%&bzlé:gedlocy dg‘cgéihon process
for pixels that may become defective pixels upon arrival in
the marketplace.
[0027]
In this embodiment, however, it is possible to execute
156 the screening testing in such a manner that a high-voltage
isnot appliedto the switch circ;uit 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. 7
[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 cases where transistorswith lowwithstand

voltages are employed.
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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 reépect, and may also

be broadly applied to various flat display apparatuses, for

15 example, various liguid crystal display apparatuses such as
CGS (Continuous Grain Silicon) liguidcrystal etc. and further

to EL (Electro Luminescence) display apparatuses etc.

12
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display apparatus comprising:

a precharge circuit for precharging said signal lines

10 at a predetermined timing;
wherein éaid 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
15 said capacitor is insulated from a signal line-side wiring
patternconnectingsaidsignallinestosaidprechargecircuit;
and is connected to said precharge circuit at outside of said

.substrate.

20 2. The flat display apparatus according to claim 1,
wherein said wiring pattern on said signal line side

is connected to said signal line via a switch circuit including
an active device, said active device is a device made of
low-temperature polysilicon or CGS.

25
3. A test method for a flat display apparatus including
a display section in which pixels are arranged in a matrix
form and a drive circuit for displaying desired images on the
display section by selecting pixels of said display section

30 using gate lines and driving with signal lines, said display

13
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connected to an electrode on the opposite side to the signal
linesideof saidcapacitorisinsulated fromasignal line-side

10 wiring pattern connecting said signal lines to said precharge
circuit, and is connected to the precharge circuilt at cutside

of said substrate, and 7
wherein said test method for said flat display apparatus
detects portions assoclated with pixel defects by applying
15 apulsedvbltagebetween a portion taking the electrode-side

wiring pattern to outside of said substrate and a portion

connecting said wiring pattern to said precharge circuit.
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