
FLAT DISPLAY APPARATUS AND FLAT DISPLAY APPARATUS TESTING  METHOD Cross
Reference to Related Applications The present document is based or_
Japanese Pri.or:i.ty  Document: JP2003-186.30, filed i.n the Japaneese
Patent Office  on June 30, 2003, the entire contents of which being
incorporated herein by reference. 10 Background of the Invention  [0;00] l
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
examp l_e,  applicable to a liquid crystal display apparatus where drive
c::i_rcuits are integrally formed on an insulating substrate,  [0003] 2.
Description of Related Art 20 In recent years, for exam,,D1-e, a. liquid
crystal display  apparatus that -is a flat d, spay apparatus applied to
mot-de  t:ermi.n :l devices such as PDA' s and mobile 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 liquid crystal  display panel. [00C:4] These
li::FUici crystal display apparatuses are such that  each pixel is formed
by a liquid crystal cell, a polysilicon  30 FT (Thin Film Transistor) that
is a switching device of this  liquid crystal celi_, and a hold capacitor. 



A display section  1, is formed by arranging these pixels in a matrix and
is driven  by various drive arranged around the periphery of  the display
section, thereby displaying 'Various images.  0005] 5 With liquid crystal
display apparatuses, when t h.e.re l s  even -'dust one defect in a
multi-pi.icity of pixels arranged in  a m.at::ix, this defective pixel is
observed as a bright  luminescent spot: and the quality of the display
image  deteriorates considerably. Various methods have. therefore  1:0 been
proposed for detecting these types of or' example, disclosed in Japanese
Patent App'.i.cat.i.or:  Publication Numllber 2002-221547. S',aryr of the
Invention  15 0006 However, with these liquid crystal display appa.ratuse
1,  there are. cases where defective pixels occur when Used in the
marketplace even they are not detected. by tests at the time  ci shipping.
The present: invention has therefore made it 20 possible to detect this
type of pixels, which may become  defective jr. _the market.}:place, at the
time of shipping tests  by performing screening using accelerated testing.
[0007] As shown '.n. FIG. 3, in t:he liquid crystal display  25 apparatus,
each pixel is formed by a licuid crystal cell 2,  pol_ysilicon T}"P 3, and
hold capacitor 4. The polysi.l..con: T}'T  3 is connected to a horizontal
drive circuit and a vertical  drive ci.:cui : by a signal line ;column
line) tO and a gate  



line (row '_i_ne)' l:R, respectively. It is then possible for a 30
screening testing to detect pixels as defective pixels that  may become
defecti.ve in tae mar} eatplace beforehand by applyi.rt.- > a pulsed hi:
h-voltage such as shown by numeral P to a common  line C OM that i.s wiring
pattern on the opposite electrode,  side to that of a signal Ii.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 approximately twice of the normal
operating- vo.ltaqe.  i_t :i_s set to a voltage larger than a withstand vol
tage Va between.  the trans: star 3 a.r:d capacitor 4 of pixels that are
-.-ionde ec-tive  pixels an: do not become defective on the marketplaces.
X008] 10 Because of this, as shown in FIG, 4, in this type of  liquid
crystal display apparatus 1, a wiring pattern f om a  CS drive circuit 9,
which precharges the signal line LC to  a predeterm.i:-,ed potential, is
taken temporarily out.si-de via  external term.inal.s. 'P1 aid `T2. :Cn
this way, predetermined test 1> equipment can be connected the wiring
patter and screening  tests are executed, and further, enabling various
kinds of  ...i s~.s executed. [0009] Namely, in. the liquid . crysta l
display apparatus 1 shown  20 in [?:CG, 4, a display section 1"_ is formed
by arranging pixels,  which is constituted by a liquid crystal ce11 2,
polysi.licon 3 and hold capacitors 4 or, 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 t:o:; a horizontal drive 25 circuit _ 12 and a vertical
drive circuit 13. The horizontal  



drive circuit 12 and the vertical drive circuit 13 ar. formed  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
pixel sequent:i.ail_y i n line  units 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 images on the display
section 11 by driving pixels of the display section arranged 5 in the form
of a matrix, which are selected by the gate line  l::r and drove by the.
signals line LC. [0n10] she liquid crystal display apparatus 1 is
configured  so that it is possible to cut the connection between the  1f.)
horizontal drive circuit 12 and the signal line LC via a switch rcuit 15
constituted by a transistor that is an active device  and it..i.s possible
t connect the signal 'line LC to the common  line CON via a aim.ilay
switch. cir.cu..t: 16. In this, way, in the  liquid crystal display
apparatus 1, after the switch circuits 15 1.5 and 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  changed over to, beinaan on .stal:eandanoft state,
respectively,  so that each pixel can be driver.. This preclargi.ng i.s
executed 20 at predetermined timings according to the drive format such  as
frame reversal and line reversal etc. occurring at the liquid  crystal di
splay apparatus 1. In the configuration shown in  



FIG. 4, C is an external capacitor and 13 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  predetermined volts e by se
tit g the switch circuits 15 and 15 using for precharginq in. an off
:,tat:e and on. state,  respectively, while the connection between the
terminal., T1  30 and __ are cut, after that, the switch circuit 16 is set
to  4 an off state and a predetermined voltage is applied to the
te.rrmi.na-1 12. [0012] However, in this testing, me .:'lod, a pu:.sed
high-vol:.age  S is applied not only to the hold capacitor. r, hurt :.._so
to the  switch circuit 16, As a result, in the case of using
tran.s.istorswith a high withstand voltage, screening is possible without
th.e:a:e being any probleias, but in the case of a liquid c=rystal  display
apparatus I configured by using transistors with a 10 low withstand
voltage, the screening ..est.ing is rather  detrimental to the reliability
of the liquid crystal display  apparatus 1. 00:13 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 cap-able of
executing  screening of defective pixels in a reliable manner wh.l.e
effectively avoiding deterioration in reliability even in  cases o.f: t:he:
conf i_gurations thereof employing transistors with  20 a low withstand
voltage. 014] 



In order to resolve these problems, the invention is  applied to a: flat
display apparatus where a display section  composed o.f. pixels a:rrang ad.
in iactrix from ar_d a drive circuit 25 for displaying desired images 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 formed on a substrate. The flat display
apparatus of. the ]resent invention has a precharge circuit 330 for'
pr"echarg' g the P S r r ti r_ sigr:a.:. ..i.nes a a.:e etexinii_e.i mmg;
wherein the pixel includes a capacitor being charged by the a signal line
potential selected by the gate lines, wherein at  least. an electrode--side
wiring pattern connected to an  electrode on the opposite side t c the
signal line side of the  capacitor is insulated [rota a signal line-side
wiring pattern 5 connecting the signal. lines to the prechar-ge circuit,
and is  connected to the precharge ci.:c:u.:ui.t- at the outside of the
substrate. [00 .1.5] Further, the invention is applied to a test method.
for  10 a flat displayappa:atuswhere adisplaysectionir_whichpixels
arranged in a matrix from and drive circuit for displaying  desired images
on the display section ny selecting pixels of  the display section using
gate lines and dri.vi-n:1 with signal  lines, the dis :lav section and the
drive circuit are integrally 15 formed on a substratce. The flat display
apparatus is provided  with a precharge circuit for or-e:::harging the
signal lines at  a predetermined timing; wherein .a. capacitor being
charged by  



th : signal line potential selected by the gate Lines, wherein  at Least an
electrode-side wiring pattern connected to an 'E} electrode on the opposi-t
side to the signal line side of the  capacitor is insulated from, a signal
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 method for the flat display apparatus 25 detects
portions associated with pixel defects by app_yinc  a pulsed high-voltage
between a portion. taking the  electrode--side wiring pattern to the
outside. of the substrate  and : portion connecting the wiring pattern to
t:he precharge  circuit. 30 [0015] Iv-,cording to the above configuration
of the f'lat display  apparatus where display section in which pixels
ar:E-anued  in a matrix form and a drive circuit for displaying;desir.ed
images on the di_s :lay sectionby :;electingpixels of the display 5 section
us i.ng gate lines and driving with signal lines, the  display section and
the drive circuit are -Li"lf egrally% formed  or a substrate, and provided
with a precharg: c:irc:t:it for  preohargingt.hes.i. allinE sat
:predeterminedtimi.ng, wherein  the pixel includes a capacitor being
cha:rged,J by the signal. 10 line potentia . ::_i_ve.ls selected by the
gate lines, wherein at  least an electrode-siide w -ring pattern connected
to an  electrode on the opposite side to the signal line side-- of the
capacitor is -insulated from a signal line-side wi.x:i.nE:I "; :;:.tern
connecting the signal Tines to the precharee circuit, and is 15 connected
to the precharge circuit at the outside of the  substrate, it. i.s theta
pc:ss -bl e to execute- the screening testing  



without applying a high-voltage to the signal line side by  blocking the
external connection portion, and applying a  pu1_sedhigh-voltage to the
electrode-side wiring pattern while 20 maintainii-a< the signal line-side
wiring pattern at a  predetermined potential_ As a result, application of
_a  high--volt-age to active device of T}'T s etc. provided at the  signal
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 emp.loy.ino- active devices
of low wi hstand  voltages. 0i:'' ' in 'Lhi way, according tr. the above
configuration., it:  30 is possiblE to urovide a flat display apparatus
test method  capable of exec-Lt nq re. i.ab .e screening of defective
pixel. while effectively avoiding deter i.or. ati :>.n in reliability even
in the case of configu rations employing active devices of low  withstand
voltages. [0010]  5 According to the present. invention described above, by
connecting a comnan line-sidewi_ri.ngpattern of wiringpatt erns  for
capacitors of a pixel to a precharge circuit externally  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 liquid crystal display  apparatus of an
embodiment the present invention; FIG, 2 is a blockv iew i':_iustrat:ino
1::c;sting for the l i_quid  crystal display apparatus of __G. 1; FIG. 3 is
a connection diagram illustrating 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 embodiments  of the present invention
is given with reference to the  appropriate drawings. [0020- 30 _1G. _ is a
block view showing a liquid crystal display  apparatus of an embodiment of
the present invention through 8 comparison with FIG, 4 . The liquid crystal
di- splay apparatus  21 has the similar c nf_i_guration as the liquid
crystal display  apparatus 1 described above in FIG, 4 and is shown
assigned  with corresponding numerals, and C.'1!15;1.' cat ~d descriptions
rj thereof are therefore omitted. 02 .1.] 1-1 In the 1_iquid 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 se.7.ect.inc< i:.he ;i els of the
display section 11 using a gate line LR and of dr.ivina the  



pixels using a signal line LO are formed integrally; on a g.la;s
substrate. Further, a CS drive circuit 9 is provided on this  glass
substrate 10 as a precha_rge circuit for precharging the  15 signal line
i_IO at a predetermined ._i.mi:ing. [002'2; In the liquid crystal. display
apparatus 21, a airing  pat tern LCC; on i:.i Fe ; i_gn;_al line T side for
the preciharge process  is connected to the CS drive circuit 9 on the
substrate 10 90 arid is also connected to the signal. 1..7.:1. F'..i.il.'
via a switch circuit  i.6, Moreover, a common line CON that is a w _ring
[:Fi3'tt- r on  the opposite side to a wiring pattern on the signal line
side  of the hold: capacitor 4 is insulated from, the wiring pattern.  LCrC
on the signal line 1,C". side and i-s connected to a terminal 25 T2.
Thewiringpatt.a rnLCCon the signa1.line:LCs de is connected  tc- a terminal
T1 adjacent to the terminal T2. As a- result,  in the liquid crystal
display apparatus 21, the electrode-s.ide  wiring pattern CON o:i: the hold
capacitor I, which connected  to the electrode on the opposite: side to the
signal line; LC, 30 is insulated from the signal line-side pattern I:CC
connecting the signal line I,C to the pre=charge circuit: 9, and i) .is
connected to the pre.charge circuit 9 at the outside of the  substrate 10.
[0023] In this way, in the liquid crystal display apparatus  5 21, after
the signal line is precharned to the potential  of the hold capacitor 4
using a path different to the liquid  crystal- display apparatus I of the
conventional 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 2 is a block view showing connection of the liquid  crystal
display apparatus 21 an a test apparatus 22 at the  time of testing. In
this embodiment, after =ormin each of 15 the various drive Circuits 1' and
13 and display section l: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.:nq the operation o the test apparatus
22 using a controller 23, outputting from the test apparatus 20 22 an
operation reference c3 ock and various display dat", for  the test to the
liquid crystal display apparatus 21, and  confi_nninx the operation of the
liquid crystal display  appa?:a.tus 21.. In. this emho _i_ment., a
screening test for  defective pixels is performed as one .item. of the :est
to be  25 executed. [0025; Ir_ this screening test, the test apparatus 22
sets the  switch circuits 7. and 16 in an off state and on state
respectively, and also sets the terminals T1 and T2 to 30 predetermined
potentials. In this embodiment, this  predetermined potential can be set to
earth potential by, for  10 example, connecting the terminals Ti and T2 to
a ground line  of the test apparatus 22. [0025: Next, the test apparatus 22
sepa rates the terminal t'2  5 from earth potential, and. the pulsed
high-vc;lt:aae described  



above in PiG. 3 is applied to the liquid crystal. display  apparatus 21. As
a result, in this embodiment, a voltage in  excess of the operating voltage
is applied between the  t.rajs:i.sLor 3 and the hold capacitor 4 for each
pixel, and 10 detection is then possible i.n a succeeding detection process
for pixels that may become defective pixels upon.. arri v:' ".71  the
marketplace. [00271 in this erthodiment, however, it is possible to execute
5 the screening testi_r.c1 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
wiring pattern COM of the wiring patterns 7:<<_:C and  COM for the
capacitor 4 of the pixels to the precharge circuit  9 externally in an
independent manner. It is therefore poss i ble 20 to execute screening of
defective pixels while effectively  avoiding deterioration in reliability
even in cases of  confi.qurat_ons employing transistors with 1o.a
withst.an:i  voltages. [00287  25 According to the above con:figuration, by
connecting a  common line-side [ .ring pattern of a capacitor of a pixel to
a precharge circuit externally in an independent man..Fier, in  this way,
it is possible to carry out reliable screening of  defective pixels so as
to effectively avoid deterioration in 30 reliabilityeven.:iincases;
aicr-re.tran;i_storswitt lo..wit_hstani  voltages are employed. 11 [0029] n
the emrbodimerit described above, a description is given  



of the case where: only The common line-side wiring pattern  COM is
connected externally but the present invention is by 5 no means limited 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 embodiment ciesc:::i ed above, 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, `or 15 example,
various liquid crystal display apparatuses su:::.'r as  CGS (Continuous
Grain Silicon) liquid crystal etc. and further:  to FL (;lectre
Luminescence) display apparatuses etc. 12 (NOW S A fiat display apparatus
including a display sect i on  in arranged in whiCYi p i,:e1s are. a matrix
form and a drive  circuit for displaying desired images an said display
section by  selecting pixels said display section usin', gate lines and
driving wit:.h signal lines, said display section and said drive  circuit
being integrally formed on a substrate, said flat  display apparatus
comprising: a pre-change circuit for pre--charging said signal lines  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 is insulated
from a 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, wherein a pulsed voltage applied between a
portion  taking the eiect_o- i.de wiring patternto outside of :aid
substrate and a portion connecting said wiring part tern to sad  pre-charge
circuit. 2. The fiat display apparatus according to claim  wherein said
wining ....tern on said signal tine side  13 _.o I1C1. Ci:... .., to 8<3id
signal line via a switch circa 1 `,. inci.I f1C1C  an aC! Ve dG'7. ce,
Sc3i_? active. device is a dc--vice made c_  -t,r-_=mperai _, pc'.ysi=icon
or CGS 14 


